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The major problem of th study was to obtain informa 
tion about the science teach-., g practices, procedures , 
policies and conditions prevailing during the 1970-1971 
school year in the public e.T ^irentary schools in two geo- 
graphic regions of the United States. The study was one 
part of a six part national survey of elementary and 
secondary school science. Tne two r-' ^xons studied were 
the Central States, comprised of Illinois, Indiana, 
Michigan, Ohio and Wisconsin, and the Far West States, 
comprised of Alaska, California, Hawaii, Nevada, Oregon 
and Washington. Sixteen sub— problems related to 
elementary school science programs, science budgets, 
science faculty, instructional procedures in science and 
science facilities were investigated. 

The design of the study . nc] aded a three stage 
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sampling procedure to randomly select a sample of over 
3,000 elementary schools in the eleven states of the two 
geographic regions. Two structured questionnaires were 
sent to principals of the randomly selected schools. 
Principals randomly selected one of the teachers who 
taught science in their school to receive the teacher 
questionnaire. One science class was randomly selected 
by the teachers to obtain certain data for the teacher 
questionnaire. Determination of responding and non- 
responding schools was made. Follow-up was conducted. 

Analysis of the data was conducted by standard com- 
puter programs. Much of the data output consisted of 
descriptive statistics. Chi square analysis was made 
where appropriate. The regional and large state sample 
sizes were determined to be adequate. No inferences 
about causal relationships were made. No generalizations 
were intended beyond those that could be stated relative 
to the principal and teacher respondents from the sample. 

Conclusions from the data were made relative to 
regional and state data and to school enroxlment size. 
Particular attention was given to significant similari- 
tivss and differences in three areas; 1) the academic 
preparation of the elementary school teachers who taught 
science; 2) practices related to school organization, 
teaching procedures and facilities for science instruction; 
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and 3) funding for elementary school science. Trends in 
GlGiTiBntsicy school scionco wgitb idcntif led* 
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CHAPTER I 



INTRODUCTION 

THE PROBLEM ‘ 

Statement of the Problem 

The major problem of this study was to obtain infor- 
mation about the science teaching practices, procedures, 
policies and conditions prevailing during the 1970-1971 
school year in the public elementary schools in two geo- 
graphical regions of the United States. Sixteen sub- 

J^elated to the elementary school science program, 
science budget, science faculty, instructional procedures 
in science and science facilities were investigated. 

Introduction and Need for the Study 

Science has been taught., in many U.S. elementary schools 
for more than half a century. Emphasis on science in these 
schools has varied as have science purposes, methods, 
resources, and teachers. State education laws listing re- 
quired subjects have also varied, and in some cases have 
omitted elementary school science entirely. Publishers 
have developed scores of elementary science textbooks 
series plus myriad supplementary textbooks, trade books. 
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f , activity kits and other elementary science 

materials. Individual school systems have develops 
■their own curriculum guides and instruction materials. 

As a consequence of all these factors the nature of 
elementary school science instruction has shown consider- 
able di^'ersity. 

It has been shown that science has in many v;? ~ been 

neglected in elementary schools. As recently as c:;-2, 
about half of the schools surveyed in a representer :ve 
national study reported that their science equipment and 
supplies were far from adequate or completely lack_ng (5) . 

In the past decade many forces have influenced 
elementary school science instruction. Concern about 
the nature of science teaching and learning in elementary 
schools has been the cause of much public debate in the 
United States. This concern, spurred on by the great 
public interest in science, the space race, and varying 
manpower needs of an industrial and technological society , 
has expressed itself in the series of science course im- 
provement projects, largely supported by rederal funds 
such as Science — A Process Approach (S-APA) , Elementary 
Science Study (ESS) , Conceptionally Oriented Program in 
Elementary Science (COPES) , Science Curriculum Improvement 
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c-urriculum ect 



study i.SCIS) , and the Earth Scienar. 

(ESCP' , to up-date and alter the orientation of -rence 
teaching and learning in the schools Introduct or. of 
secondary school science curriculum improvement _oject 
courses, such as the Physical Science Study Commrooee 
(PSSC) , physics, the Biological Sciences Curriculum 
Study (BSCS), biology, and the Chemical Bond Approach 
Project (CBA) , chemistry, have stimulated inter esr in and 
concern about elementary school science. In add. raon, 
federal funds via the National Defense Education Act 
(NDEA) and the Elementary and Secondary Education Act 
(ESEA) have been made available for elementary science 

facilities and equipment. 

To date, the National Science Foundation and the 
United States Office of Ediacation have invested over one 
hundred million dollars in elementary and secondary science 
and mathematics curriculum projects. The lesser portion, 
however, has been at elementary levels. Much money, time 
and effort have also been spent on institutes and work- 
shops held to facilitate implementation of science course 
improvement projects and to up-date and improve the 
teaching methods of secondary teachers and, to a lesser 
extent, elementary teachers in science. 

AS the decade of the 1960 's came to a close, educators 
in general and science educators in particular, were 
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expresrln c:acer..s about the impact of these efforts on 
student l-e/rning in science- The National Science Founda- 
tion (30; for example, raised the issue of implementation, 
adoption and effective use of science course improvement 
plTOjBCt ITlc-tBX'ia.lS « 

One vital question which emanates from these concerns 
is: Who "tudies what science in the public schools? 

During the last fifteen years, emphasis has been placed 
upon academically able students ,' especially science 
oriented students. Concurrently, the nation's attention 
was directed toward environmental problems and public 
education was focused on educationally disadvantaged 
students, many of whom terminate their school programs 
shortly after completion of elementary school grades. 

What science is being offered to inner-city , urban and 
rural youth is a question of significance. Hurd (21) 
has suggested education in the sciences must be based on 
information that has survival value for learners. In 
short, concerns exist for "relevant education;" but what 
science has been designated for students in different 
grade levels, geographic regions and school types has not 
been fully clarified. 

Problems of relevant education lead directly to 
questions about elementary science curriculum content and 
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3; and the kinds of teaching strategies that nave 

used. Most new science course improvement projects 
. ■ loped or implemented during the 60 's included discovery 
c:: oguiry approaches to science learning, in which the 

I'— asses" of science received emphasis. Ta!ba (43) has 

with interest that most current science curriculum 

p: acts began in an effort to strengthen content and in 

dc_. g so have renewed long developing emphases on 
diacovery processes. However, there is a lack of complete 
information about facilities, instructional materials, and 
scra-ice teaching patterns in schools which have adopted 
new science courses • 

Another major difficulty lies in an absence of cur- 
renr. and accurate information on total enrollment in 
science and in the various science courses. One example 
of the problem, cited by both Welch (47) and Watson (46 ) 
fee the secondary school level, was a confusion produced 
b^ science enrollment data from different sources which 
utilized different collection techniques. Welch pointed 
out that three separate studies, Haworth (19), Educational- 
Services, Inc. (16) and Watson (45), produced three 
~ f f 03 ^ent sets of science course enrollment figures in 
Ibo- -65; thus inducing uncertainty about the accuracy of 

Qf the reported figures. Similar situations appear to 

31 
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have existed with other science course improvement 
projects. A comparison of enrollment figures ( 47 ) re- 
ported by the National Science Foundation and the U.S. 
Office of Education showed the lack of just bases for ap- 
praising rates of acceptance and impact of new science 
improvement courses . 

Due to greater numbers of elementary schools than 
secondary schools, differences in curricular organization 
among elementary schools and other factors, questions 
about adoption of science programs and textbooks are even 
more complex from kindergarten through grade six. For 
example, Lockard ( 27 ) reported 7,500 teachers used 
Elementary Science Study (ESS) materials in the 1967-68 
school year. For 1968 - 69 , Rogers and Voelker ( 39 ) re- 
ported 40,000 teachers used ESS materials. These values 
were determined using commercial sales figures as a base. 
Enrollments were extrapolated using twenty-five students 
per class. Comparison of the two years would suggest a 
high implementation rate of this one science course im- 
provement project. consideration of an implementation 
estimate including factors such as materials shared by 
more than one teacher, those purchased but left unused, 
or used with only a few students points out additional 
complexities of adoption questions. To illustrate with 
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another science course improvemenr project, it has been 
reported recently by the developers ( 2 ) that two million 
children were receiving instruction using Science--A 
process Ai/oroach (S— APA) materials during the 1970 — 71 
school year. A basic question arises: To what extent 

of the total science program are schools utilizing 
materials developed as part of science course improvement 
projects and/or basal science textbook series? 

Further questions have been raised by curriculum 
workers, researchers, and those responsible for selection, 
administration and implementation of elementary science 
programs. These questions include: To what extent is 

science an integral part of elementary school curricula? 
What audio visual materials are being used? How are 
classes organized for learning science? To what extent 
are schools utilizing funds available under the National 
Defense Education Act (NDEA) or the Elementary and 
Secondary Education Act (ESEA) ? Are in-service training 
experiences being provided or utilized by those who teach 
science? The most recent formal study of national elemen- 
tary school science teaching practices was conducted for 
the 1961-62 school year. Data used for sample determina- 
tion in that study were for the 1959-60 school year. 

National studies that have been undertaken to inves- 
tigate the status of science teaching and learning in the 
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elementary schools were completed before wide spread 
adoption of new science course improvement projects into 
school curricula. Blackwood (5 ) examined the national 
status of elementary science teaching and utilized a 
questionnaire administered to elementary school principals 
during the 1961-62 school year. Brandow (7 ) studied 
elementary school science curricular organization and ap- 
proaches to elementary science teaching through use of 
questionnaires sent to state departments of education and 
selected city schools during the 1958-1959 school year. 
Bruns and Frazier (8 ) reported a study in 1958 of 
elementary science curricula in 21 major cities based on 
examination of materials published by schools in those 

cities . 

Since these studies, there have been no formal nation 
wide investigations of science teaching practices in the 
public elementary schools. It should be noted that none 
of these studies included concurrent elementary and 
secondary surveys of similar magnitude. Thus, there has 
been no comprehensive basis for answering many questions 
about science teaching and learning except by opinion 



based on general observations or on state and local 
studies. Fundamental questions that need answers 



How much background does the average elementary 
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school science teacher have in science related areas. 

Has he participated in inservice science programs in the 
last three years? To what extent has he adopted the new 
approaches to science teaching? Do conditions in his 
school and community encourage him to do so? How satis 
fied is he with teaching elementary school science? 
Therefore, it seemed appropriate at this time to undertake 
a wide study of science teaching in public elementary 
schools in two major geographic regions of the United 
States in order to collect definitive data which would 
answer several of the vitally important questions. 

It was apparent that valid and reliable information 
was needed ah the end of this decade in which more atten- 
tion had been given to improvement of elementary school 
science than in all previous history of U. S. education. 

It was the hope and intent of the present study to fulfill 
at least a part of this need. 




Pro blem and Sub-Problems 

The problem of this study was to obtain data about 
science teaching practices, procedures, policies and 
conditions prevailing during the 1970-1971 school year, 
from representative public elementary schools within 
eleven U. S. states of two geographical regions. The 
states, by region, were; Far West Region Alaska, 

3S 
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California, Hawaii, Nevada, Oregon, and Washing >n; 

Central Region— Illinois , Indiana, Michigan, Ohio, and 
Wisconsin . 

The basic problem was further divided into the ac- 
quisition of descriptive data relative to sixteen ques- 
tions or sub-problems, listed below and on page 11, about 
sampled schools in each state concerning school organize 
tion and scheduling for science; characteristics of 
science faculty; adequacy and nature of science supplies, 
equipment and facilities; science course offerings; in- 
structional procedures and materials; inservice educa- 
tion; conditions for effective science teaching; and 
satisfaction with science teaching. All of these are 
described in Tables 5 through 90 , pp. 162-248 , by use 
of percentage differences. Data concerning selected 
questions were also sought in relation to school enroll- 
ment size. Selected variables associated with the sub- 
problems were analysed for significance by use of chi 
square. The sub-problems were the following: 

A. What were the organizational and scheduling 
patterns ? 

B At What grade levels was science taught not at 
all, for less than half a school year, for half 
a school yearj, or more than half a school year. 

c. What was the extent of the training and experience 
of elementary teachers v;ho taught science as re- 
flected by undergraduate and graduate credit hours 
in science and science education, number of years 
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G. 



H. 
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K. 



L. 



M. 



N. 



O. 



teaching experience, and the number of years of 
experience in teaching science? 

At what grade levels was science taught by un- 
assisted classroom teachers, teachers with con- 
sultant help, special science teachers or 
teachers with science educational television 
available? 

To what extent were science equipment and 
supplies considered adequate? 

At what grade levels were special science 
facilities available in classrooms where science 

Wc^s taught? 

What types of equipment and audio visual aids 
were available for teaching science? 

At what grade levels were science course improve- 
ment project materials used? 

What were the practices regarding adoption and 
vc-v-'- of science textbooks and curriculum materials? 

Were definite procedures used to identiry children 
v?ith spscial interest in science? 

To what extent was environmental education 
taught with science? 

To what extent was health taught with science? 

What were the predominant instructional techniques 
used by elementary science teachers? 

What was the availability and usage of supervisory 
and consultant help and inservice education for 
teachers? 

What factors did teachers consider important in 
maintaining a high quality science instructional 
program? 

How satisfied were elementary teachers with 
teaching science? 



o 
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Definition o€ Terms 

The terms used in this study are defined at this 
point to provide information relevant to the problem of 

the study . 




1. Public Elementary School : an educational institution 

operated on public funds, under a principal or head 
teacher, including any combination of grade levels 
from kindergarten through eighth, except any upper 
grades under a secondary school organization . This 
definition excludes ^ private, parochial or dioce- 
san elementary schools, and special sc'^ools for 
the blind, the partially blind, the deaf, dumb, 
emotionally-disturbed, and physically or men -ally- 
handicapped children. 

2. E lementary Science Class : a regular grouping of stu- 

dents for the purposes of science instruction in any 
grade or combination of grade levels , kindergarten 
through eighth, including any pattern such as team 
teaching, ungraded, traveling teacher, self-contained, 
departmentalized, etc., in a public elementary school 
as defined above. 

3 . Teacher; a person employed to instruct pupils or 

students in situations where the teacher and students 
are in the presence of each other. 

38 



Elementary Science Teacher: 



a teacher who teaches at 



least one science course, class or subject in any 
grade level or combination of grade levels in any 
organizational pattern. 

Science Course or Subject : a course of studies desig- 

nated as "science" by individual schools or school 
systems. 

Science Course Improvement Project : a course or 

program of studies in any area of science developed 
bv a group of individuals , under the sponsorship of 
the National Science Foundation, universities, school 
systems, state departments of education, or other 
educational organizations, to improve instruction in 
that area of science. 

Conventional Science Course : a course or program of 

studies in any area of science which is not a science 
course improvement project. 

Full-time Teachers : those teachers who occupy posi- 

tions which require them to be on the job on school 
days, throughout the school year for at least the 
number of hours the schools in the system are in 
session . 

Part-time Teachers ; those teachers who occupy posi- 
tions which require less than full-time service. This 
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includes those teachers employed full-time for part 
of the school year, part-time for all of the school 
year, and part-time for part of the school y^ar. 

10 . Regularly Employed Teachers ; those teachers who are 
placed on the regular faculty salary schedule. This 
definition includes both full-time and part-time 
teachers but excludes substitute teachers . 

11 . Substitute Teachers ; persons who are employed to 
teach on a day-to-day basis, temporarily replacing 
regularly employed teachers . 

12. Unit Population : this is the number of students, 

both elementary and secondary , that determines the 
selection of one public elementary school in the sub- 
sample of public elementary schools for each state. 

13. S election Numbers : these are small whole niombers 

selected from a table of random numbers, which 
constitute the basis of the selection criteria for 
randomly selecting elementary science teachers and 
science classes. 

14 . Elementary Science Teacher Selection Criteria : the 

method developed to be used by principals of elemen- 
tary schools randomly selected in the study to 
randomly select one elementary teacher who teaches 
science in their school. 




15 . Science 



the method 
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Class Selection Criter ia. : 
developed to be used by the randomly selected elemen- 
tary science teachers to randomly select one science 
class in those instances when more than one elemen- 
tary science class is taught by that teacher under 
any organizational pattern . 

F.lementarv School Scheduling Pat tern: the method 

of scheduling students in an elementary school for 
science instruction by a departmentalized or non- 
departmenta^li 2;ed manner . 

Special Science Teacher : a teacher designated by the 

school system as a special science tecx.her, attached 
either to a specific school building (s) or a central 

office • 

Science Ecfuipment : non-consumable, non-perishable 

science items such as microscopes, scales, models, 
aquaria, etc. 

science Supplies ; consumable, perishable or easily 
^akable science materials that must be replenished 
such, as chemicals, dry cells, glassware, electric 
b\ilbs, copper wire, etc. 
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Ass - ‘ mr^Lioas 

Assumptions relating to the investigation were: 

1. The-~e was a need to obtain accurate, reliable and 
relevant information regarding the practices, pro- 
cedures, policies, and conditions of science 
teaching in public elementary schools of the two 
selected regions of the United States . 

2. The descriptive survey was the most practical way 
of obtaining the needed information. 

3. The instruments designed by the investigator were 
able to elicit the desired information from 
elementary school principals and elementary 

J-. ^ j— iV% 

4. The sample of public elementary schools was repre- 
sentative of the population of public elementary 
schools in the two selected regions of the United 
States . 

5. The sample of elementary school teachers who teach 
science war representative of the population of 
elementary school teachers in the two selected 
regions of the United States . 

6. The respondents to the survey instruments were 
representative of the sample. 
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■ limit at ions of the Study 

Delimitations of the study were: 

1. The population of school districts consisted of only 

those school districts listed in the Education Direcjb- 
ory, 1968-69 : Part 2--Public School Systems (17) , 

within the eleven states. 

2. The public elementary schools within school districts 
were limited to those listed in the respective 1970-71 
state education directories , published by the appro- 
priate state governmental units. 

3. The U.S. total student enrollment data, and the in- 
dividual state enrollment data used to determine 
the number of public elementary schools sampled per 
state was limited to those given in Barr and Foster s 

1968 Statistics of Public Elementary and Seco ndary^ 

Day Schools ( 4) , 

4. The student enrollment data for school districts used 

to determine the number of public elementary schools 
sampled per district or combination of districts was 
limited to those given in the Education Directory , 
1968-69: Part 2 — Public School Systems (17)» 

5. The data gathered with respect to the science 
teaching practices, procedures, policies, and con- 
ditions in the public elementary schools were 

O 
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limited to those prevailing for the 1970-71 school 
year . 

6 . The study was not an evaluation but was a description 
of current science teaching practices , procedures , 
policies, and conditions in public elementary schools. 

7. The study made no comparisons with data from states 
that were not included in the eleven states within 

two iTOQ^ions statsci • 

The study made no comparisons with data from regions 
other than the stated Far West and Central States 

Regions . 

9, The present study was one part of a three part study 

of U.S. elementary schools and a coordinated part of a 
concurrent study of U.S. secondary schools. 

10. Data were analyzed from questionnaires received as 
of July 1, 1971. Questionnaires received after 

that date will be analyzed for a later report. 

Limitat ions of the Study 

Limitations of the study were: 

1. The extent to which the Principal's Qu estionnaire 
was a valid and reliable measuring device for 
obtaining information about elementary school 
organization, scheduling, teaching staff, science 
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budget, course offerings, and inservice education. 

2. The extent to which the Elementary T eacher 
Questionnaire was a valid and reliable measuring 
device for obtaining information about teacher 
characteristics, special science facilities, 
equipment, supplies and audio visual aids, effec- 
tive science teaching factors, and elementa y 
science teaching • 

3. The extent to which the "Elementary Science 
Teacher Selection Method" was used by the princi- 
pals of the randomly selected elementary schools 
to randomly select elementary teachers who teach 
science to receive the Elementar y Teacher Question- 
naire . 

4. The extent to which respondents, who returned 
questionnaires as of July 1, 1971 were representa- 
tive of those from whom questionnaires were not 
received * 

5. The extent to which differences in date of receipt 
of the questionnaire was productive of reliable 

data . 




Sicrnif icance of the Study 

In addition to providing answers to the problem men 
tioned above, the results of the study are expected to 

4S 



20 



have important implications for: (D procedures and an- 

alytical techniques to be used in Parts II and III of the 
National Elementary School Science Study; (2) school ad- 
ministrators and science teachers engaged in science cur 
riculum revision and development; (3) college administra- 
tors and science educators concerned with developing pre- 
service and inservice elementary teacher education pro- 
grams; (4) researchers who are concerned wi i a follow up and 
trend analysis studies; and (5) design of future survey 
studies . 



PROCEDURES 



General Procedures 

The design of the study incl.uded a multi-stage random 
sampling of public elementary schools from the population 
of public schools in eleven states. Two structured ques- 
tionnaires were sent to principals of randomly selected 
schools. A classroom teacher was randomly selected to re- 
ceive one of the questionnaires. A science class of that 
teacher was randomly selected to obtain certain data for the 
teacher questionnaire. Gathered data were coded and trans- 
ferred to computer cards for analysis and summary by stand- 
ard computer programs. Much of the data output consisted 
of descriptive statistics. Chi squares were computed where 
No inferences were made about causal relation- 
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The Populahion 

The population consisted of all public elementary 
schools in the States of Alaska, California, Hawaii, 
Illinois, Indiana, Michigan, Nevada, Ohio, Oregon, 
Washington, and Wisconsin, 



The Sample 

The nature of the investigation required a three- 
stage sampling: Stage I, the selection of the public 

elementary schools; Stage II, the selection of the 
elementary teachers who teach science; and Stage III, 
the selection of the science classes from which specific 
data on science teaching practices were desired. The 
total number of elementary schools sampled in the eleven 
states was approximately 3,400. 
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Instrumentation 

The data were gathered by means of two structured 
questionnaires: the Principal's Questd^o nnaire and the 

Elementary Teacher Questionnaire . The Pninc r p a 1 ' s Ques- 
tionnaire contained twenty-one items grouped into six 
sections and was designed to obtain summative data for 
all science teachers and science classes in the school. 
The Elementary Teacher Questionnaire contained nineteen 
items in four sections and was developed to provide 
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information concerning characteristics of elementary- 
teachers, the conditions under which science instruct. on 
took place, and the approaches used to teach science. 

Analysis of Data 

Data gathered by the Principal's Que stionnaire and 
the Elementary Teacher Questionnaire in the form of item 
responses were coded and transferred to computer cards. 
Analysis and summary was done by standard computer pro- 
grams. A number of computer program revisions and 
modifications were made necessary to accomodate the number 
of variables and cases included in -the study. Analysis 
of the data was conducted mainly using descriptive 
statistics and utilizing chi square techniques where 
appropriate . 

OVERVIEW 

The dissertation includes five chapters: 

Chapter I: Introduction and general overview of 

the study. 

Chapter II: Review of the Literature. This is 
reported in the following sections : 

1. National Studies 

2. Regional and State Studies 

a. Studies up to 1960 

b. Studies since 1960 
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Chapter 



Chapter 



Chapter 
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III: The Study-Design and Method. This 

is discussed in the following 

sections : 

1. Overall Design 

2. Populatj-on and Sample 

3 . Instrumentation 

4. Data Collection Procedure 

5. Statistical Analyses 

IV: Analysis of Results. This is dis- 

cussed in the following sections: 

1. Introduction 

2. Administrative Provisions for 
Elementary School Science 

3. Elementary Science Teacher 
Characteristics 

4. Eleraentary Science Materials, 
Supplies , Equipment and 
Facilities 

5 . Patterns of Science Teaching 

6. Consultant Services and Inservice 
Education in Science 

7. Barriers to Effective Science 
Teaching 

8. Teacher Satisfaction with 
Teaching Elementary School Science 

9 . Summary 

V: Summary and Conclusions 
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CHAPTER II 



REVIEW OF THE LITERATURE 
INTRODUCTION 

This chapter is devoted to review of 1 t^' ' ature 
which relates to problems and sub— problems of the present 
study. Included are studies which investigated the status 
of elementary science teaching practices, procedures, 
policies and conditions, particularly those using designs 
which related to development of procedural methods for 
the present study. In order to present a perspective 
to elementary school science during the period reviewed, 
studies which have surveyed national, regional or state 

conditions are presented . 

This chapter is comprised of two sections. The 
firs' section reviews national studies relating to the 
present study- Particular attention is directed to 
Blac3cwood-s study, pp. 2 5-32, which influenced question- 
naire design and analytical techniques used. The second 
section. State and Regional Studies, is sub-divided into 
two parts: 1. Review of Related Literature to i960, and 

2. Review of Related Literature since 1960 
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NATIONAL STUDIES 

The review of the 1961—62 school year study con- 
ducted by the U.S. Office of Education and reported by 
Blackwood ( 5 ) was important to the present study for 
two major reasons. First, that study was the most com- 
prehensive investigation of science in nat.. nal public 
elementary schools which sought data related to questxons 
asked by the present study. Second, the dssxgn of the 
Blackwood study had the greatest influence of previous 
research on the design developed for the present 
investigation. 

Blackwood used mailed questionnaires sent to 1,680 
individual elementary schools. The principal of each 
elementary school was asked to reply v/ith help as needed 
from the teachers in that school. Schools selected to 
receive the questionnaire vzere determined through a two- 
stage sampling process. The first stage involved selec- 
tion of a stratified sample of 1,597 school adminxs tratxve 
units from the 34,050 units reported for 1959-60. A ratxo 
was established for sampling fractions on the basxs of 
five administrative unit enrollment size groups. 

In Blackwood's second sam.pling stage a roster of axl 
18,866 public elementary schools within the selected school 
administrative units v;as used to draw the stratxfxed 
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sample from four elementary school enrollment size 
categories . 

Follow-up was conducted by letter, telephone calls 
and telegrams and a subsample was made of the nonresponse 
group to represent the entire nonresponse group. By these 
means an equivalent of 1,476 returns for an 87 percent 
response was obtained. 

Data related to six major questions of the present 
study were sought by Blackwood. These were: (a) What 

were the administrative provisions of time and organiza- 
tional structure for teaching science in U.S. elementary 
schools? (b) Who taught science in public elementary 
schools? (c) What supplies, equipment, textbooks and 
facilities were available? (d) What patterns of science 
teaching’ described the ways science was taught in elemen- 
tary schools (e) What consultant services and inservice 
education opportunities were available to those who taught 
elementary school science? (f) What V 7 ere -the barriers to 
effective science teaching? Major findings of the study 
related to administrative provisions of time and organiza- 
tion included the following: 

1. In the kindergarten and first grade, approximately 4.5 
percent of the elementary schools studied taught no 
science . 

2. The number of schools not teaching any science in 
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grades two thr-ough six was negligible. 

3. 15.1 percent of the schools were departmentalx zed 
for science at one or more grade levels. 

4. in those schools offering science, the number of 
periods per week devoted to science at "ll grade 

levels varied from one to five. 

5. In all grades at least 50 percent of the schools 
taught science three or more times per week. 

6. At the kindergarten level over 43 percent taught 
science fewer than 40 minutes per week. 

7. In grades one, two and three more than 74 percent 
taught science for more than 40 minutes per week. 

8- In grades four, five and six, more than 67 percent 
taught science for more than 60 minutes per week. 



Major findings of the Blackwood study in relation 
to the characterisics of those who taught elementary school 
science included the following: 

1. For all grades, more than 80 percent of those teachin,, 
elementary school science were classroom teachers wxth 
no help from an elementary science specialist. 

2. Below grade five the percent of special science 
teachers was negligible. 

3. At grades five and siK, 2.2 and 3.4 percent of the 
schools, respectively, had a speoii .j. science teacher 
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on the school staff who taught science at one or more 
grade levels . 

The use of science television instruction as most 
common in grades four/ five and six. 
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The following were included among major findings by 
Blackvjood related to science equipment, supplies, textbooks 
and facilities : 

1. Overall/ 54 percent of the schools indicated that 
the availability of equipment and supplres was very 
plentiful or generally adequate; the remaxnxng 46 
percent indicated that supplies and equxpment were 
far from adequate or completely lacking. 

2. Less than 18 percent of the schools reported that 
no science boo]c was adopted in grades one througn 
three, vzhereas over 23 percent reported using two 
or more science textbooks at those grade levels. 

3. In grades four through six, 4.5 percent reported 
that no science book was adopted and 28.5 percent 
indicated two or more science textbooks were 
adopted. 

4. F ; all grades, science v/as taught in a specia_^ room 
or in a regular classroom with special facilities for 
science in 15.4 percent of the schools. 

5. The percent of schools reporting use of regular 
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classrooms for science decreased by grade from about 

9 0 percent at tlie kindergarten level to 7 7 percent at 
grade six. 

Findings by Blackwood concerning patterns of 
science teaching included the following: 

1. The percent that taught science as a separate subject 
incrr.ased by grade level from about 24 percent in 
kindergarten to about 70 percent in grade six. 

2. Science was taught most frequently as an incidental 
subject in the kindergarten, but comprised less than 

10 percent of all schools in grades one through six. 

3. From about 10 to 20 percent of the schools reported 

a combination pattern of separate subject an ^ incxden 
tal, kindergarten through grade six. 

The following were reported related to t’ avail- 
ability and usage of consultant services and in-service 
education : 

1. Abo\it 60 percexit of all elerr ^ntary schools reporting 
in the study indicated that teachers’ m.eetings on 
science were offered. 

2. Nearly two— thirds of all schools reported that they 
participated in science curriculum development and 
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3. Over 65 percent of all schools had elementary science 
courses available to teachers. 

4. Over half of all schools had inservice science 

workshops . 

5. Visitations and demonstration teaching opportunities 
were provided in over 60 percent of all schools 
reporting . 

6. About 40 percent of all schools used television or 
radio rograms for inservice activities. 

7. Less than half of the elementary schools had science 
consultant help available. 

8. Of those schools having consultant help, about 50 
percent rarely or never used the service in kinder- 
garten through grade three; in grades four through 
six about 40 percent rarely or never used the 
ava.ila.ble consultants • 

9. Providing materials and planning or consulting with 
teachers were the two most frequently reported types 
of services used. 

Thirteen barriers to effective science teaching w 

reported by Blackwood. The six most important barriers 

listed belov'7 in order of overall ranking by respondents 

were : 

1. Lack of consultant ser\/ice. 
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2. Lack of supplies and equipment. 

3. Inadequate room facilities. 

4. Insufficient funds for science. 

5. Insufficient science knowledge. 

6. Lack of inservice opportunities. 

TO summarize, Blackv^ood found that the percentage 
of public elementary schools that did not teach science 
above grade one was negligible. The percent that taught 
science more than one-half year increased by grade from 
about 60 percent in kindergarten to almost 90 percent rn 
grade six. The time devoted to science varied from less 
than 20 minutes to more than 161 m.inutes per week at 
every level kindergarten through grade six. Science was 
taught by a classroom teacher v/ith no help from an 
elementary science specialist in over 80 percent of the 
reporting schools. The percent of schools reporting 
equipment and supplies as very plentiful, generally 
adequate, inadequate, and completely lacking were 8, 46, 

35 and 11 percent respectively. Science consultant ser- 
vice in some form was available to over 40 percent of the 
schools and there was a variety of inservice activities 
available ... most schools. The two hignest ranking 
barriers to effective science teaching v/ere lack of 
adequate consultant service and lack of supplies and 
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equipment. 

Although the BlackVv’ood study was the largest xn scope, 
there were other national stxidies. Brandow (7) con- 
ducted a national study of elementary school scxence 
during the 1958-59 school year. Questionnaires were sent 
to state departments of education in all 48 states and to 
219 cities stratified into three size categories. An 
overall return of 82 percent was achieved, with 45 state 
departments, 87 out of 106 cities of over 100,000 popula- 
tion and 88 out of 113 cities of from 10,000 to 100,000 
responding. In addition, interviews were conducted with 
educators in 18 states. Purposes of the study included 
collection of data on elementary school science currxcular 
organization and typical approaches to teaching science. 
Findings of the investigation included the following: 

1. The separate subject pattern reported increased from 
about 30 percent in grade one to about 50 percent in 



grade six. 

2. The tv 70 next most popular patterns of teaching, in 
order, were; correlated and integrated, with 25 and 
20 percent reported, respectively. 

3. Incidental patterns varied from .16 percent xn grade 
one to about 5 percent in grade six. 

4. About half of the cities responding based their 

science program on the textbook. 
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5. About 30 percent reported use of multiple textbook 

adoptions . ‘ 

6. No elementary science textbook was reported avail- 
able by 14 percent. 

7. Sixteen factors v/ere reported as contributing to 
unsatisfactory science teaching of which eight were 
considered frequent enough to be meaningful. Inade- 
quate teacher training in methods were reported by 

53 percent of all respondents ; teachers ' lack of scien- 
tific knowledge was listed by 36 percent; and lack of 
teacher interest was given by 16 percent. 

8. Lack of materials, equipment and books and inadequate 
supervisory help ranked sixth and seventh, respectively, 
among factors contributing to unsatisfactory science 
teaching . 

One earlier national study conducted by Palmer (34) in 
1930 in 42 states is of historical interest. Among other 
findings, he reported that superintendents indicated 
that teaqher training was one of their greatest difficulties 
in elementary school science. In 1951, Burnett ( 9 ) con- 
cluded that elementary school science was taught mainly 
by textbook reading and discussion and Richardson (37) 
found that there was a general lack of science materials. 
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In 1957, Bruns and Frazier (8) conducted a study of 21 
large city school systems from all parts of the U.S. by 
analyzing materials published by the schools and found 
that more than 50 percent organized science instruction 
around the same basic framework. 

In summary, a review of national elementary school 
science surveys showed that considerable diversity had been 
reported in the areas of administrative organization; pat- 
terns of instruction; science instrijfctional equipment, sup- 
plies and facilities; teachers v7ho taught elementary science 
the form of consultative services and inservice science 
education available; and the barriers to effective science 
teaching. Despite diversity, common characteristics 
were identified among the majority of schools studied 
during the period. Science in schools included in the 
studies was foxmd to be generally taught at least three 
times per week for at least half a year as a separate 
subject for a total time of about an hour or less in 
the primary grades or greater than an hour and one— half 
in the upper elementary grades. The majority of science 
classes were taught in a regular classroom by a class- 
room teacher with no or infrequently used consultant 
help. Instruction was likely to be based on a single 
textbook and there was about a 50 percent chance that 
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the science materials available were considered inadequate. 
Science inservice education for teachers was available xn 
a majority of school systems, but the greatest barrxers 
to effective science teaching stated appeared to be a 
lack of consultant service for classroom teachers, lack 
of instructional materials or facilities and inadequate 
teacher knovzledge. 

STATE AND REGIONAL STUDIES 

State and regional studies have been conducted which 
relate to the present study. These studies varxed from 
investigations of selected schools within a limited 
segment of state elementary schools, to studies of sample 
schools throughout a state and multi-state studies. Some 
studies in ci^'-'es, states and regions other than those 
geographic locations included in the present study are 
reviewed because of the perspective they give to elementary 
school science during the period reviewed. Selected state 
and regional studies are reviewed in tv70 sections : 
a) studies up to 1960, and b) studies since 1960. This 
division is used due to the major impact of the national 
Blackwood study conducted during the 1961-62 school year 
as well as for purposes of historical clarity in presenting 
the status of elementary school science as it relates to 

V 

the present study. 
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Review of Related Literature to 1960 

A study of historical interest was reported by Weller 
(48) in 1933- Schools in eight states, Alabama, Califor- 
nia, Colorado, Connecticut, Michigan, Minnesota, New York, 
and Texas, were sampled on the basis of one school for 
every 200 , 000 - population. A checklist was used to obtain 
data regarding elementary science from school principals. 
Among Weller's findings were the following: 

1. Approximately 19 percent of the schools reported no 
definite instruction in science. 

2. The average nuEiiber of minutes per week devoted to 
science was 72. It was noted, however, that many 
respondents found estimation of the time to be 
difficult. 

3. Considerable d:^vSi;gence was found among practices 
regarding use of courses of study as a basis for 
instruction . 

4. Increased interest in science was indicated by 
approximately 74 percent of the respondents. 

More recently, other status studies were conducted 
in various sections of the U-S- In 1955, Auletto ( 3 ) 
examined the teaching of elementary science in Delaware; 
in 1952 Bolen ( 6 ) studied facilities and practices 
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in Oregon; Challand (11) investigated Illinois elementary 
science in 1956; Conrad (13) looked at Indiana practices 
in 1953; Johnston (25) worked in Minnesota in 1954; Piltz 
(35) studied barriers to elementary science teaching in 
1955; and Schneider examined availability of materials 
and equipment in Iowa elementary schools during 1956. 
Similar conclusions were made from the respective studies 
during this period. It was reported that limited time 
was allotted in the school program for elementary school 
science instruction. Lack of materials^ equipment and 
facilities were shown as difficulties identified to be 
barriers to effective science teaching. Another diffi- 
culty reported was lack of science knov/ledge on the part 
of elementary teachers who ' taught science. Textbooks 
were identified as a basic source for science instruction. 
Selected aspects from the above studies are discussed in 
greater detail below in order to illustrate the nature of 
these aspects of elementary school science in various 
geographic locations. 

Challand (H) sought to appraise the status of 
elementary school science programs in Illinois. Data were 
obtained by sending questionnaires to 500 elementary 
teachers and to 300 graduates of the National College, 
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Evanston, Illinois. About a 50 percent response rate was 
attained for both groups. Questionnaire items sought 
information on grade placement of science content, the 
methods used to determine topic areas, the context of 
elementary school science in terms of the total curricu- 
Ixxm and time allotirients for science instruction. Among 
findings related to the present study were the following: 



1. Of all the teachers, 71 percent had most of their 
college science credit hours in biological sciences. 

2. The average time allotment for elementary school 
science was about 120 minutes per week. 

3. In general, a majority of the selected Illinois 
teachers utilized a single textbook which was the 
basis for determination of scope and sequence of 
science topics taught. 

4. A larger percentage of early elementary teachers 
than upper elementary teachers used a single textbook. 

5. Early elementary teachers were more likely than 
upper elementary teachers to integrate science with 
other subjects. 

6. Less than one— third of the teachers reported allowing 
time for student participation in science classes. 

7. Science field trips averaged about 1.5 trips per 
school year. 
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i.ncluding faculty meetings , 



8‘. Inservice activities, 

workshops and conferences on science, were offered by 

about one-third of the schools. 

In Iowa, Schneider (40) investigated the availability 
of materials and equipment for elementary school science 
instruction and the use of certain instructional procedures. 
Conclusions based on the, study included the following: 

1. The majority of Iowa elementary schools were not 
adequately equipped with science materials and 
equipment. 

2. The population area in which a school was located 
had no direct bearing on the level of adequacy of 
science materials and equipment. 

3. Science textbook reading and discussion was the most 
frequently used instructional activity in science. 

4. science experiments and projects were used infrequently 
for science instruction. 

5. About 50 percent of the elementary teacher respondents 
reported that they were satisfied to teach science 
with a minimum of equipment. 

Two questionnaires , one for elementary teachers and 
for supervisors, plus personal visitations to five 
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percent of his sample were used by Auletto ( 3 ) to study 
elementary school science teaching in Delaware. Investiga 
ted were teacher background in science, time alloted for 
science, content of elementary school science, and use of 
community resources. Included in his findings were the 
following: 

1. For grades one through six, inclusive, the average 
nimber of minutes per week devoted to elementary 
school science were 40, 47, 55, 51, 54 and 77 minutes, 
respectively . 

2. Less than five percent of the elementairy teachers had 
credit hours in science equal to a major or minor 
subject area. 

3. Three major barriers to effective science teaching 
were reported as lack of subject matter background 
in science, lack of time, and lack of confidence in 
ability to teach science. 

4. Less than half the teachers reported that children 
did science experiments as a part of science instruc- 
tion. 

As part of a study to obtain data on the relative 
achievement of the objectives of elementary school science 
in Minnesota schools, Johnston (25) sent questionnaires 
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to 478 school superintendents and to a random sample of 
87 fifth grade teachers. Among her findings were emphasis 
on science textbook reading and discussion as science 
learning activities and limited use of science experiment 
activities . 

Piltz (35) conducted a study in Florida to determine 
what factors elementary classroom teachers considered 
harriers to effective science teaching. His questionnaire 
was returned by 443 teachers from rural, suburban and urban 
region schools in 56 out of 67 Florida counties. Among 
characteristics of the teacher respondents it was found 
that almost 71 percent were over 30 years of age, 80 per- 
cent held bachelor's degrees v/hile 11 percent had master's 
degrees and about 75 percent had had a college course or 
workshop on the teaching of science. Included in Piltz s 
findings of interest to the present study were the 
following : 

1. A negligible percent age at all grade levels indicated 
that no science v/as taught. 

2. From nine categories of science teaching the category 
of greatest difficulties was a lack of physical facil- 
ities, such as work space for student experiment, 
project and demonstration activities, storage space 



42 



for science materials, utilities for science activities 
and equipment. 

3. Lack of time for science, lack of science knowledge, 
lack of interest in science and lack of science teach- 
ing methods were also given as major difficulties. 

4, Textbook reading was the basic method of elementairy 
science instruction. 

To summarize reviev^ed regional and state elementally 
science status studies up to 1960, findings seem to re- 
inforce the conclusions that sample schools in various 
geographic sections showed diversity, but, in general, 
elementary school science in the majority of schools 
suffered from inadequate facilities and materials. There 
were also indications that teachers felt a need for better 
backgrounds in science subject matter and in science teach- 
ing methods. The predominant learning activity utilized 
by elementary teachers who taught science was reading 
from a single science textbook accompanied by some dis— 
cussion. 

Reviev/ of Related Literature Since I9 60 

As previously noted in this chapter, the impact of 
Blackwood's study was a major one. In many ways, his in- 
vestigation of elementary school science teaching prac- 
tices during the 1961—62 school year had provided answers 
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to fundamental questions about the status of elementary 
school science. The study may have also had the effect 
of directinq science education researchers av/ay from ad- 
ditional status studies. The direction of research in 
elementary school science also seemed to be changing. 

As Matala and McColliam (28) stated in their review 
of status studies of elementary— science programs / "status 
studies need to be made, but ... increased emphasis needs to 
be placed upon research culminating in improved practices 
which can be shown objectively to be better than those pre- 
viously used." 

The 1960 's were also the period of development of new 
curricula for elementary school science as noted in Chap- 
ter I. Further, an impact existed from federal funding of 
science equipment and remodeling of science facilities. 

As a consequence certain questions did remain to be answered 
by status studies during the sixties.. Some of these were 
at the state level to determine if the conditions found 
nationally by Blackwood were typical of elementary school 
science in that state. Others were seeking direction for 
state committees developed for the improvement of science 



education or for implementation of National Defense Educa- 
tion Act (NDEA) and Elementairy and Secondary Education Act 
funding for science education. The studies reviewed in this 
section are those conducted since 1960 which seemed to have 
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particular relevance to the present study in light of the 
literature previously cited. 

In one study of interest. Hedges and MacDougall (20) 
investigated elementary school science in the pxablic white 
elementary schools of Virginia during the Spring of 
1962. Four major areas were studied: (1) characteristics 

of elementary teachers who teach science; (2) adequacy of 
facilities, equipment and materials for elementary school 
science; (3) predominant teaching methods; and (4) bar- 
riers to effective science teaching. A sample of 151 
teachers in 25 schools was selected for visitation and 
administration of inventories and achievement tests . 

The following conclusions from the investigation were 
related to the present study: 

1. Very few field trips were conducted by the teachers 
studied. 

2. Very few teachers used student group work or student 
experimentation as learning activities for science 
instruction. 

3. The majority of schools did not have any science 
equipment. 

4. Where science equipment was available, it was general- 
ly used in the upper elementary grades. 

5. The need for equipment was frequently mentioned by 
the teacher respondents . 
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A Study by Ricker (38) with findings related to the 
present study was conducted in the state of Maryland 
during the period. In 1963, Ricker reported a questio.. 
naire type survey of a stratified random sample of 294 
teachers in the 23 county school districts regarding 
utilization of science equipment in elementary schools . 
Baltimore city schools were excluded. Emphasis in the 
study was placed on factors that influence the utiliza- 
tion of science equipment. Data were collected on: 

(1) Who is responsible for teaching elementary school 
science; (2) What were the science and science education 
backgrounds of elementary teachers who teach science; 

(3) What patterns of science teaching were utilized; 

(4) Did teachers consider that lack of science equipment 
was a barrier to effective science teaching; (5) Did 
teachers participate in science inservice education 
activities . Ricker foxxnd the following that were related 
to the present study: 

1. Of all the teachers surveyed, 20.1 percent did not 
possess a bachelor's degree. 

2. More than 53 percent of the respondents had six 
or more years of teaching experience. 

3. More than 75 percent of the teachers indicated they 
had had at least one course in elementary science 
education. 
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At least one course in biological sciences or physi- 
cal sciences was reported by 54.7 percent and 32.2 
percent of the teachers, respectively. 

More than 53 percent of the teachers had participated 
in some type of inservice science education activity. 
Overall, 5.2 percent of the schools reported a special 
teacher for science instruction. 

The most frequently reported pattern of science 
teaching was separate sxxbject. Overall, 45.3 percent 
reported this practice. 

Integration of science with other subjects was 
reported by 36.7 percent of the teachers. 

Incidental and other patterns were reported by 
4.8 percent and 13.2 percent, respectively. 

Use of multiple science textbooks was reported by 
86.2 percent of the respondents. 

Lack of sufficient time to teach science, reported by 
more than 47 percent, was the most frequently re- 
ported barrier to science teaching. 

Lack of science equipment was indicated as a barrier 
to effective science teaching by approximately one- 
third of the teachers . 

Lack of science knowledge and lack of an understanding 
of science teaching methods were reported by approxi- 
mately one— fourth of the teachers . 
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Smith and Cooper (41) reported a study of frequency 
of use of eight selected teaching techniques by elementary 
teachers in a southern state during Spring, 1965- Data 
on frequency of use was reported by 1500 grades one through 
six teachers using mailed questionnaires. Usage res- 
ponses for each category were: almost every class, 

frequently, occasionally, and almost never. For the 
responses almost every class, and frequently, the overall 
ranking of percentage of responses from high to low for 
each of the eight teaching technique categories were: 

1. Discussion of text was reported by 84.7 percent of 
the respondents . 

2. Reading of text was reported by 69.4 percent of the 
respondents . 

3. Teacher demonstrations were reported by 55.4 percent 
of the respondents. 

4. Individual or group projects v/ere reported by 52.0 
percent of the respondents . 

5. Pupil observations were reported by 50.5 percent of 
the respondents . 

6. Pupil experiments were reported by 49.1 percent of the 
respondents . 

7. Visits to community resources - were reported by 6.6 



percent of the respondents . 
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8. Visits from resource people were reported by 2.7 per- 

cent of the respondents. 

mother of these relevant studies was conducted 

in the state of Iowa. The investigation was of particu- 
lar interest because, similar to the present study, it 
was one part of a companion study of secondary school 
science. Conducted by Snoble (42) , the investigation o 
Iowa elementary school science was based on two su y 
of schools during two different academic years. The irs 
3 nrvey, conducted in May of 1963, was previously reported 
by torter, Snoble and ^derson (36). The second survey 
was conducted in September of 1966. The purpose of the 
investigation was to compare data obtained by the two 
surveys to determine the extent to which the public 
elementary schools of Iowa had adopted practices and 

Ko 3 i-tributed to the adoption of the 
methods which could be attribuneo 

new philosophy of science teaching. 

.yne population included 415 of the 469 approved four- 

- 4 -^^ -Frh-r the 19 62-63 school 

year high school districts listed for the 1 

year. Iowa school districts excluded were very small 

tcur year high school districts that the investigator felt 

would be reorganised by the time of the second survey. 

Also excluded were 164 non-high school districts . 

stratified sample of 51 school districts from the 415 

included was based on enrollmeiit^ize and geog 



49 



distribution within the state. A total of 48 of 51 dis— 

i 

tricts was used for analysis . Data were obtained by 
use of three-part interview check lists administered to 
one supervisor and one elementary teacher in each grade, 
grades kindergarten through six, in each of the 51 school 
districts . 

Among Snoble * s conclusions from the study were the 
following concerning administrative provisions of time 
and for elementary school science organization: 

1. Approximately 75 percent of the teacher respondents 
reported no departmentalization for science in their 
school . 

2. The average time devoted to science instruction varied 
from one hour or less per week in the kindergarten to 
two hours or more per week in grade six. 

3. There was no significant change in the amount of time 
per week devoted to science at each grade level over 
the period of the study. 

Concerning the characteristics of teacher respondents 
who taught elementary school science, Snoble found the 
following during the period of the survey: 

1. Although approximately 30 percent of the 1966 respon— 
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dents did not hold a bachelor's degree, this was an ap- 
preciable decrease from the approximately 50 percent who 
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did. not hold a bachelor's degree in 1963. 

2. There was no significant difference in the two sur- 
veys regarding the science and science education 
background as indicated by semester credit hours, 
of the teacher respondents . 

3. In 1966, approximately 20 percent, 33 percent, 41 
percent and 50 percent of the teachers, respectively, 
reported no semester credit hours in biological 
sciences, physical sciences, earth sciences, and 
science methods . 

4. The reported percentage of teacher respondents who 
had attended no inservice science courses or work- 
shops decreased from approximately 81 percent to 68 
percent from 1963 to 1966. 

The following were reported in relation to science 

facilities, equipment and supplies: 

1. Approximately one-fourth of the schools in both studies 
were reported as having special science rooms. 

2. Great range, from excellent to very poor, was 
found in the reported adequacy of supplies and 
eq\iipment in both studies . 

3. Approximately 75 percent in both studies rated equip- 
ment availability as good, very good or excellent. 

The most frequently used teaching aid reported by 
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teacher respondents in both surveys was the bulletin 
board. 

Snoble ' s study indicated the following concerning use 
of textbooks for elementary school science instruction: 

1. The majority of teachers utilized a single textbook 
for science instruction. 

2. The frequency of use, 65 percent in J.963 and 67 percent 
in 1966, of a single textbook did not appreciably 
change over the period of the study. 

3. Textbook reading and discussion was the most frequently 
used method of instruction in elementary'^ school science. 

Concerning inservice education and consultant help 
for elementary teachers, Snoble reported che following: 

1. More than 80 percent of the schools did not have 
science consultants available either year studied. 

2. More than 50 percent of schools had not conducted 
science inservice workshops or science courses . 

To summarize the results of the Snoble study in Iowa, 
most of the reported findings seemed to reinforce and 
repeat the results of earlier studies reviewed in this 
chapter. The one area which appeared to differ was ade- 
quacy of equipment and supplies . Snoble seemed to indi- 
cate that positive responses could be attributed to lack 
of felt needs for equipment and supplies since textbook 
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reading and discussion was the major teaching method 
utilized by most of the respondents. Snoble concluded 
that textbook reading and discussion was firmly 
established as the most frequently used classroom method. 

In 1966, Jarvis (24) reported an investigation of time 
allotments for science in grades four, five and six that 
was of interest to the present study. Surveyed were 64 
school districts with student enrollments of from 500 to 
1500 pupils in the state of Texas. The range reported for 

minutes per week categories was from 60—79 minutesj per week 

I 

to 300—319 minutes per v/eek for science instruction. Most 
frequently reported by the school systems was a time al- 
location of 140—159 minutes per week. In botli the fourth 
and fifth grades, 30 percent reported this categoory of 
time allocation, whereas 23 percent of the sixth grades 
reported 140—159 minutes per week for science instruction. 

Dillon's (14) Maryland study was reported in 1966 and 
sought data in relation to the use of science consul- 
tants, patterns of science teaching, availability of 
facilities and equipment and inservice education in 
science. His study is of special interest to the present 
study since he made a direct effort to pattern his in— j 
vestigation after the Blackwood study. Two modified 
versions of the Blackwood questionnaire were administered 
to principals and teachers in 714 elementary schools. 
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Each questionnaire had six pages. Both questionnaires 
were sent to school principals; however, one half were 
mailed the principal's questionnaire only and the other 
principals were mailed the teacher's questionnaire only. 
The latter was to be given to any teacher at a designated 
grade level. Returns were received from 572 of the 714 
schools. Concerning administrative organization for 
science Dillon found the following: 

1. More than 70 percent of the schools reported teaching 
science at all grade levels. 

2. Science was taught for a larger fraction of the 
school year in grades four, five and six than in 
^^^^®^9^3-^ten , grades one, two and thrss. 

3. There was an increase in the median amount of time 
devoted to science from approximately 47 minutes per 
week in kindergarten to approximately 103 minutes per 
week in grade six. 

4. Approximately 10 percent of the schools were depart- 
menta.lize<3 for science. 

Concerning teacher characteristics, Dillon reported 
the following: 

1. Approximately 12 percent of the teachers were male. 

2. The highest percentage of male teachers (18.2 percent) 

responded from schools in the 50 to 399 school enroll- 
ment size group. 
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3. Overall, the median number of years experience 
was 12.2 years. 

4. Less than ten years teaching experience was reported 
by 40.4 percent of the respondents. 

5. A masters degree was held by 10.5 percent, a bachelor's 
degree by 72.6 percent and 14 percent reported not 
having a bachelor's degree. 

Related to patterns of science teaching Dillon 
reported the following: 

1. Approximately 18.5 percent of the respondents indi- 
cated that science was taught as a separate subject. 

2 . Approximately half reported that science was taught 
as a separate subject, but integrated when possible. 

3. Science and social studies were reported as integrated 
by 18.5 percent of the schools. 

4 . Science was reported as taught most frequently as a 
separate subject in grade six (56.5 percent) and 
least frequently in kindergarten (18.2 percent). 

Data from the study concerning science equipment and 
supplies were shown by Dillon to indicate the following: 

1. Approximately one— third of the schools had petty c^ash’ 
funds for the purchase of science materials. 

. Many schools were unable to identify the amount of 
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ition®y ^ per— pupil basis /• t^udgeted. and/or 

exoe^ided £°^ science equipment due to "'^^^iations in 

school acoo-cinting procediores . 

i 

I 

^ -the role of the teacher who taught elemen— 

Cono=rnxhy 

tary schOoi following were found: 

Overall aupt^^^^^tely 66 percent of the teachers ih 
kind^tgafteh/ grades one, two and three were regular 
teachers with no help from ah elementary 
science gpeoi^iist; in grades four, five and six the 
was approximately 56 percent. 



1 . 



3. 
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percentage 
A reguxar 



j^Xassroom teacher with help from an elemen- 



tary SciehO® specialist from the central office staff 
tanghf, about one— fourth of schools in 

kindergaj;teh through grade five; in grade six the per- 
centage w^s approximately 21 percent. 

A reguXar teacher with heXp ftoin a special- 



ist on tho 
4 percent 



gchool staff taught science in less than 
of the schools at all grade levels. 



Three less of the respondents reported 

_ a) a special science teachet on the school 

roles as: 

a ®P®oial science tea.cher attached to the 
centrax off^^^®' or c) a cXassroom teacher with speciaX 
compotencO in science trading cXasseS with other 

teacher's . rM 
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The type of classroom in which science was taught as 
reported in this state of Maryland study was found to be 
a regular classroom with no special facilities for science 

i 

in 71.3 percent of the reporting schools. Of the remain- 
der 17.7 percent indicated a regular classroom with 
special facilities was used; 0.8 percent reported a 
special science room and 5.7 percent gave no response on 
this item. 

Again, Dillon found that the greatest number of 
teachers tended to use textbooks as a basis for science 
instruction. 

Dillon reported the following related to the use of 
consultant help and inservice science education: 

1. Consultant help of some form was available in more 
than 80 percent of the schools. 

2 . More than one— third of the available consultant help 
was in the form of a general elementary supervisor 
with only general knowledge of science . 

3. Approximately 28 percent of the schools reported 
having science consultant help available. 

4. Consultant help in science was most frequently reported 
as rarely or never used. 

5. A variety of approaches were reported for science in- 
service education activities . The rank order for 
the most frequently used activity to the least used 
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was: curriculum meetings, workshops, courses, tele- 

vision and radio programs, teachers' meetings and 
visitation demonstrations. 

In relation to the degree of difficulty which thir- 
teen factors previously investigated by Blackwood offered 
to effective science teaching, Dillon reported the fol- 
lowing, in order of difficulty, as the six factors ranked 
highest in level of difficulty: 

1. Inability of teachers to improvise materials and 
equipment . 

2. Inadequate room facilities. 

3. Inadequate science teaching methods. 

4. Lack of supplies and equipment. 

5. Insufficient funds for purchasing needed supplies and 
equipment . 

6. Lack of science knowledge. 

Since modified versions of the Blackwood questionnaire 
were used, Dillon compared his results with those reported 
by Blackwood. Comparisons were made by expressing com- 
parable data as frequencies and applying the chi square 
test. Collapsed data were used where appropriate. A 
null hypothesis of no significant difference at the .05 
level was used. With only one exception, no significant 
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differences were found between the national study and the 
Maryland study - 

To summarize reviewed state and regional elementary 
school science status studies since 1960, most investigators 
have reported similar findings. Administrative provisions 
for elementary school science appeared to insure definite 
places in curricula for science instruction in the vast 
majority of schools; however, emphasis, based on time and 
periods per week and fraction of the school year science 
was taught , seemed greater in upper elementary grades than 
in the primary grades, especially kindergarten. The 
regular classroom teacher appeared to continue to be the 
individual responsible for science instruction, although 
various types of science specialists were available in 
a limited number of elementary schools. Single science 
textbooks were the predominant basis for a science program 
dominated by reading and discussion. Some teachers were 
using science demonstrations, science group work, science 
field trips and. a variety of instructional aids . The 
National Defense Education Act (NDEA) and the Elementary 
and Secondary Education Act (ESEA) were providing funds 
for science facilities and equipment; however, in many 
areas, science materials and supplies were often 
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categorized as inadequate. Inservice education and 
consultative services were not available in all schools 
and in those having these services, a significant percent 
of the classroom teachers did not use opportxinities 
available . 



SUMMARY 

The literature shows a definite lack of information 
regarding the status of elementary school science in 
our nation's schools since 1963. Past studies have 
tended to reinforce mutual findings; hov/ever, variation 
has been shown to exist. Further, a ten year period 
has elapsed since a major national investigation and 
five years or more have elapsed since regional data 
relating to the present study have been reported and none 
of these have used samples large enough to permit detailed 
analysis of regions and states. 

Two studies in particular (5,14) , apparently have 
demonstrated practical procedures for acquiring data about 
elementary school science by the use of mailed question- 
naires to principals and teachers . Certain difficulties 
have been noted in relation tb' acquisition of some data 
types. 
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CHAPTER III 



THE STUDY DESIGN AND METHOD 

INTRODUCTION 

Th.e design of the study included a multi-stage random 
sampling of 3,342 public elementary schools from the popu- 
lation of public elementary schools in six far western and 
five central states . Two structured questionnaires were 
developed, and sent to principals of randomly selected 
public elementary schools. A classroom teacher was 
randomly selected within each school and one science 
class of that teacher was randomly selected. A follow-up 
mailing to selected non— respondents was conducted. 

Gathered data v/ere coded and transferred to computer cards 
for analysis and summary by standard computer programs. A 
number of computer program revisions were made to accomodate 
the number of cases and the nximber of variables dictated by 
the study. Much of the data output consisted of descriptive 
statistics. Chi squares were used to analyze the sub- 
problems given in Chapter I in relation to school size. 

No causal relationship inferences were made. 

This Chapter is divided into the following sections: 

0 
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1) The Population; 2) The Sample; 3) Instrumentation; 
4) Data Collection Procedures; 5) Analysis of Data; 6) 
Reliability of Data and Adequacy of Sample Size and 
7 ) Summary . 



THE POPULATION 

The population consisted of all 20,866 piablic elemen- 
tary schools in the states of Alaska, California, Hawaii, 
Illinois, Indiana, Michigan, Nevada, Ohio, Oregon, Wash- 
ington and Wisconsin as listed by Gertler (17) . For 
study design purposes of a total study of U.S. elementary 
school science, the population for this study was sxib- 
divided into tv/o regions : the Central States and the Far 

West States. Given below is the reported number of elem- 
tary schools in each state of the two regions which com- 
prised the total population: 

FAR WEST REGION CENTRAL STATES REGION 

Number of Number of 





Elementary 




Elementary 


state 


Schools 


State 


Schools 


Alaska 


300 


Illinois 


3,293 


California 


5,465 


Indiana 


1,690 


Hawaii 


161 


Michigan 


2,687 


Nevada 


178 


Ohio 


3,187 


Oregon 


970 


Wisconsin 


1,777 


Washington 


1,158 
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THE SAMPLE 

Overview 

The nature of the investigation warranted a three 
stage sampling design: Stage I, the random selection of 

public elementary schools within the states of the two 
geographical regions studied; Stage li, the random selec- 
tion of elementary teachers who teach science in the 

selected schools; and Stage III, the random selection of 
science classes. 

In Stage I, the number of schools to be selected from 
each of the eleven states within the Far West and Central 
States Regions was calculated on the basis of the ratio 
of their enrollment to the total United States elementary 
school enrollment. Comparable steps at state, county 
and district levels, respectively, determined the numbers 
of schools that were selected for the sample from the 
population in every district in every county in the eleven 
states within the two regions. Individual schools were 
then randomly selected from the alphabetical listings 
given in the state educational directories (1, lo, 18 

. 22 ,23 ,29 ,31 ,32 ,33 ,44 , and 49) of the school dis- 

within each state. 

stage II involved random selection of the elementary 
school teachers who taught one or more classes of 
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elementary school science in any of the grade levels of 
the elementary school selected, grades kindergarten 
through eight. The class could be under any elementary 
school pattern,' including such arrangements as self- 
contained, departmentalized, team teaching, xxngraded, 
traveling teacher or exchange teacher. Random numbers 
given to the school principal indicated which teacher 
was to be selected from the alphabetical list of quali- 
fying teachers • 

In Stage III of the stratified sampling process, 
specific elementary school science classes were randomly 
selected. All of the science classes taught by the 
raindomly selected elementary science teacher comprised 
the list from which the teacher randomly selected a class. 
The classes were arranged in sequence of the time they 
were taught. Random nvimbers for selection puirposes were 
given to the designated elementary science teacher. 

Features of the stratified sampling design included: 

1) The sample constituted a high proportion of the pop- 
ulation; 2) The sample size was exceptionally large; 3) 

All listed public elementary schools were included in 
the sampling process; 4) All elementary teachers who 
teach science were included in the sampling process; 

5) All science classes taught by the selected teachers 
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were included in the population for sampling; and 6) 
Random sampling procedures were used at all stages off the 
sampling process. 

Stage I is discussed in the three sections of this 
chapter which follow: State Sample Size, State Sample 

Unit Population, and County and District Sample Determin- 
ation. The next two sections discuss Stages II and III, 
respectively. Figure 1, p. 65, "Flow Chart of the 
Sampling Design," summarizes the overall stratification 
C'f the sampling design. A specific example of an applica- 
tion of the stratified sampling design is given in 
Figure- 2, p. 75, "Flow Chart of the Sampling Design: 

An Example. " 



State Sample Size 

For Stage I of the sampling design, it was determined 
that the number of schools to he sampled within each state 
ot the two regions should be a function of total school 
®^^^ollmen-ts within each state. For design purposes, a 
convenience figure of 10,000 schools was set as an ideal 
model if all U.S. regions were to be sampled. By this 
model, a procedure was established whereby -the nvimber of 
schools to be sampled in each individual state was com— 

^ ratio of the total enrollment of a given state 
to the total U.S. school enrollment as given by Kahn (26) - 
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STAGE I 



STAGE II 



STAGE III 




Figture I. Flow Ch.a7~t of the ScunpXing Design. 
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Thus : 



n . . 

state 

where tate 

^state (E) 

^total (E) 



Estate (E) 

X N 

"total (E) 

number of public elementary schools 
to be sampled in a state 

elementary school enrollment in 
a s tate 

total U-S. elementary school 
enro llment 



N = model sample size = 10,000 ptablic 
elementary schools 



For example, in the Central States Region, the de— 
tearmination of 621 elementary schools as the sample size 
in the state of Ohio was made in the following manners 




^state = 



^Ohio (E) = 

^total (E) = 



^state (E) 

X N 

Ntotal (E) 

1,703,200 elementary school 
students 

27,418,423 elementairy school 
students 



Hence s 



“Ohio 



1,703,200 X 10,000 

27,418,423 



621 public elementary schools 

92 



An important basis for this proced.iire was reduction 
of sample bias induced by variation in school buildin-g 
enrollments. In this way, the number of schools sampled 
in each state was a function of the reported niimbers of 
school children in that state and was in relation to 
national enrollments. By application of the method the 
following model sample sizes were detejcmined for each 
state: 

FAR WEST REGION CENTRAL STATES REGION 



State 


Sample 

Size 


State 


Sample 

Size 


Alaska 


17 


Illinois 


537 


California 


1055 


Indiana 


245 


Hawaii 


36 


Michigan 


437 


Nevada 


26 


Ohio 


621 


Oregon 


123 


Wisconsin 


207 


Washington 


163 







A map is given in the appendix (Appendix B, p. 250) 
which shows the model state sample sizes in the two geo- 
graphical regions and the model sample sizes for the 
remaining states and the District of Columbia. 

Briefly, this phase of stage I, determination of the 
state sample- sizes, ensured that equal opportunity was 
given for state representation in the sample on the basis 
of the numbers of children listed as enrolled in 



68 



elementary schools in each state in relation to the nxim- 
ber of students listed as enrolled nationally in all U.S. 
elementary schools. Consequently, the state which had the 
greatest niimber of elementary school pupils had the 
largest nxsmber of schools sampled. The state with the 
second largest enrollment had the second largest sample, 
and so on, successively. The eleven states of the far 
west and central states in order of decreasing sample 
sizes were: California, Ohio, Illinois, Michigan, Indiana, 

Wisconsin, Washington, Oregon, Hawaii, Nevada and Alaska. 

State Sample Unit Population 

Succeeding state sample size determination, a means 
was employed to compute numbers of schools to be sampled 
within any educational tinit or groups ..of units within 
states. Educational units included individual school 
districts, groups of districts, districts within a county 
or districts within grouped counties f- The numerical value 
for the unit population for each state within the two 
regions was the ratio between the total school enrollment 
in the state and the sample size for that state. 

Thus : 

^state(E,S) 

Unit population _ 

for a given state ' 

^state 

where ^state(E,S) = school enrollment (elemen- 

tary and secondary) for 
the state 
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It is to be noted that in this phase of Stage I, 
determination of state unit population numbers , a com- 
bined elementary and secondary enrollment figure was 
employed. There were several reasons for use of this 
method. First of all, data reported from some districts 
were readily available only as total enrollment values. 
Therefore, practical requirements resulted in utilization 
of combined elementary and secondary enrollment for state 
xinit population determination. The result was uniformity 
in sampling procedures. Secondly, a variation existed in 
practices of what constituted elementary enrolled students 
and what constituted secondary enrolled students and the 
grade levels which each included. Again, uniformity was 
preserved by using combined elementary and secondary 
enrollments . 

One consequence of the combined enrollment method 
was a possible slight weighting of sample size in the 
direction cf those districts which contained a larger 
proportion of secondary to elementary pupils. One poten- 
tial cause of this larger secondary proportion was an 
effect from retention power of the district. This would 
mean that the sample might have slightly favored districts 
that influenced larger nixmbers of students for longer 
periods of time. Provision was made in the analysis of 
data to determine relationships on the basis of 
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snrolXinent size. 

using the above method, a unit population number was 
coir^uted for each of the eleven states studied. 

To continue the example of Ohio, the unit population 
was computed as follows: 

= 2,384,160 students 

^Ohio = 621 pxablic elementary schools 

Hence ; 

Ohio unit population = 2 ,384 , 160 

621 



3,839 students per pixblic 
elementary school sample unit 



Consequently, in Ohio, one elementary school was 
randomly selected for every 3,839 students in a district 
or group of districts. Application of the method to 
respective states of the two regions resulted in the 
unit population values : 



FAR WEST REGION 



CENTRAL STATES REGION 



State 



Unit 

Population State 



Unit 

Population 



Alaska 4,204 
California 4,342 
Hawaii 4,784 
Nevada 4,547 
Oregon 3,982 
Washington 4,933 



Illinois 

Indiana 

Michigan 

Ohio 

Wisconsin 



4,233 

4,919 

4,859 

3,839 

4,609 
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County and District Sample Determination 

School districts in each state were first grouped by 
county. The total school enrollment, elementary and 
secondary, of all school districts in a county was 
computed. This figure was divided by the xinit population 
for that state to determine tlie sample size of public 
elementary schools in the county. 

If the total school enrollment in a county was less 
than one half of the xinit population-, then the county was 
combined with one or more neighboring county (ies) to 
yield combined school enrollments which approximated one 
or more times the xinit population. The nximber of public 
elementary schools to be sampled from this group of 
coxinties was deteirmined by dividing the combined school 
enrollment by the xinit population. 

In the case of large school districts within a county, 
the total school enrollment in each school district was 
divided by the xinit population to deteinuine the nximber of 
pxiblic elementary schools to be sampled from each district. 

In the case of small school districts within a coxinty, 
two or more neighboring districts were combined, and their 
total school enrollment divided by the unit population 
to determine the nximber of pxiblic elementary schools sampled 
in the combined districts . q»^ 



O 




72 



Continuing the example of Ohio, county and district 
sample sizes were computed in the following manner: 



Total school enrollment in 
Franklin County 

Unit population for Ohio 

Number of public elementary 
schools sampled from the 
population of public 
elementary schools in 
Franklin County , Ohio 



Total school enrollment 
in the Columbus Public 
School District (a large 
district) 

Number of public elemen- 
tary schools to be sampled 
from this school district 



177,707 

3,839 



177,707 

3,839 

46 (nearest whole 
nimber) 



105,123 



105,123 

3,839 

27 (nearest whole 
n^lmber) 



Combining two small 
school districts — 

Grandview Heights and Upper 
Arlington, Franklin County, 

Ohio : 

Total school enrollment in the Grandview Heights 
School District = 1,768 students 

Total school enrollment in the Upper Arlington School 
District = 8,487 students 

Combined school enrollment = 



10,255 students 
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Number of public elementary 
schools to be sampled from 
the Grandview Heights and 
Upper Arlington school 
districts 

= 3 (nearest whole 

hxamber) . 

To complete Stage I of the sampling design, individual 
public elementary schools were randomly selected from 
alphabetical listings of piiblic elementary schools in the 
selected school districts or a combination of school dis- 
tricts. Tables of random numbers v/ere used in this 
phase of the sampling. The principals of selected public 
elementary schools were administered the Principal * s 
Questionnaire by mail. 

In sxunmarisation of Stage I of the three stage sampling 
design, the n\mber of schools from the population of schools 
in the eleven states of the two regions to be sampled in 
each state was calculated on the basis of the ratio of 
the total listed elementairy school enrollment to the total 
U.S. elementary school enrollment. Sample sizes for each 
state of the model are given in the appendix (Appendix 
B , p.250). A unit population was calculated which 
indicated the number of enrolled elementary and secondary 
students that determined the selection of one p\iblic 

S9 
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elementa 3 Ty school in sul 3 ~sainples within each state, 
respectively. Unit population values for each state in 
the model are given in the appendix (Appendix B, p. 

25i) . Then, the county and district or combination of 
counties and/or districts sample size v/as computed. 

Finally, individual elementary schools were randomly 
selected within the districts or co 3 ubinations of districts. 
Figure 1, p. 65, "Flow Chart of the Sampling Design," 
diagrams the relationship of Stage I and the examples 
above to Stages II and III. The relationship of the 
example given above to the total samp3-ing design is 
diagrammed in Figure 2, p. 75, "Flow Chart of the 
Sampling Design: An Example." 
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Elementary Science Teacher Selection 

Stage II of the sampling design constituted random 
selection of an elementary teacher who taught science 
within each randomly selected elementairy school. The 
technique employed inclusion of directions , the "Elementary 
Science Teacher Selection Method," along with the question- 
naire sent to selected schools. Ten sets of random numbers 
were generated fo3T the process. One set was randomly 
included as part of the questionnaire cover letter sent 
to each school principal. The principal was requested 
to (1) list in alphabetical order the last names of all 

100 



Population of public elementary 
schools in the United States 
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Figure 2. Flow Chart of the Sampling Deslgni An Example. 
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teachers in his school who taught at least one science 
class or subject in any grade level from kindergarten 
through eight, and (2) select a teacher on the alphabeti- 
cal list, using the given set of selection criteria. An 
example of the Science Teacher Selection Method is given 
in Appendix B, p. 253. 
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Elementary Science Class Selection 

In Stage III of the sample design, the selected elemen- 
tary science teacher was requested to respond to all items 
concerning science teaching practices of the E lement ary 
Teacher Questionnaire (Appendix C, pp. 269—277) with 
reference to one of his science classes selected 
randomly. The method used for random selection of a 
science class was applicable to various elementary school 
organizational patterns, such as self-contained, semi— 
depaartmentalized, departmentalized, team teaching and, 
non— graded. The method of randomly selecting a science 
class was as follows: 

1. Elementaary teachers who instructed only one science 
class, such as in self-contained organizations, 
responded to the items in Section IV of the Teachers 
Questionnaire (see Appendix C, pp. 274-277 in rela- 
tion to that class. Teachers who instructed more than 
one science class, such as in departmentalized 
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organizations, selected a class for the data 
needed in Section IV by means of the method given in 
steps two and three below. 

2. The elementary science teacher was requested to list 
his science classes in order, starting with the first 
science class that he taught each day, and ending 
with his last science class each day. 

3- He then selected one of his science classes on the 
basis of selection criteria. 



Ten sets of random numbers were generated for random 
inclusion as an integral part of the science class 
selection criteria included with each Elementary Teacher 
Questionnaire . An example of the directions given to 
the elementary science teachers is given in Appendix C , 



p. 274. 




Summarizing, a three stage sampling design was used 
for the investigation. The design was developed to in- 
clude a high proportion of the population of 20,866 
elementary schools in the eleven states of the two 
geographic regions studied. The sample included 3,342 
elementary schools, from the total listing of public 
elementary schools in the respective states. Random 
sampling procedures were utilized at each of the three 
stages of the sampling process. Stage I included deter- 
mination of the nxamber of schools to be sampled in each 
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state, the computation of a \anit population value for- 
use in determining the number of schools to be selected 
in each sub— sample within the state and random selection 
of schools to which the investigative instruments were 
administered. Stage II comprised random selection of 
one teacher from among those who taught elementary school 
science in the selected elementary school. Stage III was 
the random selection of one science class from -fche number 
of science classes or subjects taught by the selected 
teacher. An overview is given diagramatically in 
Figure 1, p. 65. 



INS TRUI4ENTAT I ON 

Oveirview 

Data were gathered by means of tv/o structured ques- 
tionnaires called respectively the Principal’s Question- 
naire and the Elementary Teacher Questionnaire . The 
variables included in these instruments v?ere identified 
by tlie investigator after (1) review of the literature 
related to science education in the schools of the United 
States; (2) consultations wi-th his advisers, elementary 
teachers , administrators and supervisors , and graduate 
students in science education at The Ohio State University 
(3) Trial adminis-tration of the questionnaires to selected 
principals and teachers. 
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A copy of the Principal’s Questionnaire and the 
Elementary Teacher Questionnaire can be found in Appen- 
dix C, pp. 258— 268 and Appendix C, pp. 269—277, respec- 
tively. 

Principal's Questionnaire 

The Principal ' s Questionnaire was designed to provide" 
sunraiative data for all the science teachers and science 
classes in the school. The instrument contained twenty- 
one items grouped into the following sections: (1) screen 

ing question, (2) school orga.nization and scheduling, 

(3) teaching staff, (4) science budget, (5) course offer- 
ings in science, and (6) inservice education. 

Elementary Teacher Questionnaire 

The Elementary Teacher Questionnaire was designed to 
provide information concerning characteristics of elemen- 
tary school science teachers, the specific conditions 
under which science instruction takes place, and the 
approach to the teaching of science under these conditions 
The instrument contained nineteen items grouped into the 
following sections: (1) teacher characteristics, 

(2) special science facilities and audio-visual aids, 

(3) miscellaneous, and (4) elementary science teaching. 
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DATA COLLECTION PROCEDURES 
Administering Procedures 

A packet of associated data collection materials was 
prepared for administering to principals of the sample 
schools. Each packet contained the following: 

1. Principal's Questionnaire (Appendix C, pp. 258-268) 

2. Cover letter addressed to the Principal (Appendix 
B, p. 254) . 

3 . Elementary Teacher Questionnaire (Appendix C / 

pp. 269—277). 

4. Cover letter addressed to the teacher (Appendix B, 
p. 255. 

5. Return addressed prepaid envelope for the 
P rincipal Questionnaire 

6. Return addressed prepaid envelope for the 
Elementary Teacher Questionnaire. 



Packets were personally addressed to principals of 

Packets were mailed by state over a 
the following order: 

Ohio 

Washington 
Hawaii 
Alaska 
Nevada 
Illinois 
Indiana 
Oregon 
Wisconsin 
Michigan 
California 
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the sample schools, 
four week period, in 
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Return Procedures ; 

As questionnaires were received by return mail they 
were coded. Date oi receipt of Principal and/or Elementary 
Teacher Questionnaires was recorded. Running totals and 
percentages of returns were kept. Returns were indicated 
upon receipt for each school in the sample. 

Fol lov7— Up 

A re-mail instrument (Appendix C, p. 278) was devel- 
oped and sent to selected initial non— respondents . Addi- 
tional questionnaires were re— mailed as required. Those 
unable to participate in the study were removed from the 
sample. A cover letter was included with the re-mail 
packet (Appendix B, p. 256). Questionnaires returned after 
follow— up were dated and recorded for later analysis in 
Parts II and III of the National Elementary School Science 
Study. Additional follow-up will be conducted of non- 
respondents to the re— mail instrioment and to selected 
categories of respondents to the re— mail instrument. None 
of these are reported in the present study. 

Usable questionnaires received by July !/• 1971 were 

included in the analysis of data. Questionnaires received 
after July 1, 1971 will be analyzed in Parts II and III 
of the National Elementary School Science Study. Informa- 
tion on further follow-up and analysis is given in Appendix 



D, p. 281 




82 



Phasing and Scheduling- 



The order of phasing and scheduling used for the 
study was as follows : 



Begin 



End 



Activity 



1/1/70 

11/1/70 

3/1/71 

4/1/71 

5/16/71 



1/31/71 

2/28/71 

3/31/71 

7/15/71 

8/1/71 



Selection of sample, printing 
of questionnaires 
Preparation for first mailing 
First administration of the 
gues tionnair es 
Follow-up activities and 
analysis of data 
Analysis of data 



ANALYSIS OF DATA 

In Chapter I, pp. 10 and 11, sixteen problems of the 
study were described. Variables related to these sub- 
problems were analyzed by use of percentage differences , 
shown in Tables 5 through 90 , pp. 162-248. 
tion , selected variables were anslyzed by use of chi 
square for significance in relation to school enrollment 
size as shown in Tables 2,3 and 4, pp. 147-162. 

S'tandard computer programs for frequency count and chi 
square analysis were used. The frequency program was used 
to develop totals of responses to items in the two ques— 
tionnaires which required selection of one or more 
choices such as the use or non-use of multiple textbooks , 
single textbooks, or locally prepared curriculum materials. 
Most of the data output was expressed in percentages , for 
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Figure 3. Flow Chart of Data Collection and Analysis. 
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example, the percentage o.-^ teachers reporting that lack 
of supplies and equipment offered great difficulty to 
®ff®^tive science teaching and the percentage of princi- 
pals reporting equipment and supplies were adequate for 
certain grade level groups were computed. Data were 
g^^ouped by state and region. 

The BMD02S program was used for the chi square 
analysis. For example chi square tests were applied to 
selected teacher respondent variables to determine if a 
®^g^^ficant relationship existed between school size and 
the selected variables. The chi square test v/as also 
applied to principal respondent variables obtained from 
one state in each of the two regions. The data collec- 
tion and analysis of data processes are diagrammed in 
Figure 3, p. 83, "Flow Chart of Data Collection and 
Analysis.” 

v/ere analysed for data from the principals’ 
and teachers ' questionnaires for kindergarten through grade 
For purposes of reporting the present study in 
Chapter IV, data were analysed for kindergarten through 
grade eight. 
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RELIABILITY OF DATA AND ADEQUACY 
OF SAMPLE SIZE 

was made of the adequacy of the sample 
size and the number of responses. Response rates are 
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discussed in Chapter IV, pp. 90—91. por determination of 
the adequacy of the sample size, the following formula 
was used to yield a confidence level for data used in 
the analysis : 



standard error 



± 1.96v^p(l-o) 
N 



where p = percentage of responses on 

any variable 

N = total n\mber of responses on 
any variable 

1.96 = constant for .05 level of sig- 
nificance Used ill Present study. 
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The formula was used with selected state, regional 
and combined regional data to determine possible ranges 
of responses. Considering possible sampling" error based 
on number and distribution of returns , the probable ex- 
treme confidence interval would be ±5.0 Percent. For 
large state , regional and combined regional data the 
probable range of percentages of responses on given 
variables was determined to be approximately ±i.O percent 
if additional sampling had been conducted under the same 
conditions as used in the present study - 

In some large states , if percent of i^oturns was low 
from very large cities compared with overall returns for 
that state, and if responses on given variables might 
have been significantly different from the remainder of 
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the state, probable variation in responses was determined 
to be approximately ±2.0 percent. Chi square analysis 
based on school enrollment size also tended to confirm 
that response variation would be low in these cases. 

For sm^all states the possibility of change in 
responses is greater. However, trends indicated by the 
data were probably accurate; but actual percentages of 
responses on further sampling might vary considerably. 



A three stage sampling design was applied to randomly 
select a sample of over three thousand elementary schools 



eleven page questionnaire was administered to principals 
of the sample schools. The principals randomly selected, 
tjy the given method, one of their teachers who teaches 
science. The Elementary Teacher Questionnaire of nine 

was administered to that teacher. One science class 
of that teacher was randomly selected and data supplied 
referent to that science class . Determination of respond- 
ing and non— responding schools was made. Follow-up of 
non— respondents was conducted. 

Gathered data were coded and transferred to computer 
cards. Analysis was conducted by standard computer 
Pi^og^rams . Program revisions were made as necessitated. 



SUMMARY 



in eleven U.S. states in two geographical regions. An 
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statistics. It was demon stra ted that the regional sample 
sizes were adequate for the selected problems investigated 
and that an increase in sample size would not appreciably 
alter- predictability- No inferences about causal relation 
ships were made. 
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CHAPTER IV 



ANALYSIS OF RESULTS 



INTRODUCTION 



The results of the status survey regarding the nature., 
of elementary school science in eleven U.S. states v/ithin 
two geographic regions are presented in this chapter. 

Data were gathered in relation to the sixteen suh>— problems 
enunciated in Chapter I, pp. 10—11. Responses from the 
two survey instrioments v/ere obtained on a total of more than 
600 variables. 

Discussion of results is organized relative to the 
eight aspects of the problem presented in Chapter I, p. 

10. This is preceded by discussion of data related to 
questionnaire response percentages. 

Data reliability and sample adequacy were discussed 
in Chapter III, pp. 84—86. It would appear that even very 
large increases in sample sizes both for geographic regions 
and for large states would not have resulted in appreciable 
differences in the, percentages shown in the regional re- 
sults. In the case of the very small states, Alaska, Hawaii 
and Nevada, it is recommended that generalizations from the 
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results in this chapter be made with caution and awareness 
of the small sample size and numbers of schools reporting. 

This chapter is divided into the following sections; 
Response Rate; Administrative Provisions for Elementary 
School Science; Elementary Science Teacher Characteristics; 
Elementary Science Materials, Equipment, Supplies and 
Facilities; Elementary Science Course Offerings; Patterns 
of Elementary Science Teaching; Consultant Services and 
Inservice Education 3.n Science; Barriers to Effective 
Elementary Science Teaching; Teacher Satisfaction with 
Teaching Elementary School Science; and Summary. 

Data from the two survey instrviments are described in 
Tables 5 through 90, pp. 162-248, by use of percentage 
differences . 

Chi square values for selected teacher and principal 
questionnaire variables are presented in Tables 2—4, pp. 
147-161. Only those data which were statistically signifi- 
cant at the .05 level in relation to school enrollment size 
are discussed in this chapter. Chi square values for 
teacher questionnaire variables which were significant in 
relation to school enrollment size are given in Table 3, 
p. 153; and variables which were not significant are given 
in Table 4, p. 155. Table 2, p. 147, gives chi square 
values for principal questionnaire data from one selected 
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state in each region: Indiana and Oregon. Variables 

t 

significant at the .05 le\||el in relation to school enroll- 
ment size are discussed in this chapter. Chi square tables 
referred to in this chapter do not include collapsed data. 
Information on collapsed data can be obtained upon request 
from the investigator. School enrollment size categories, 
after Blackwood (5) used in the analysis were: very small 

size schools, less than 40 students; small size schools, 

40 to 399 students; medium size schools, 400 to 799 students 
and large elementary schools, over 800 students. 



RESPONSE RATES 



The population of elementary schools in the eleven 
states of the Far West and Central States Regions was 
determined as 20,866 schools. The number of schools 
randomly selected for the stratified sample was 3,342 
schools. This represents approximately 16 percent of 
the elementa 3 ry schools determined as being in the two 



regions. Overall, about one school in six was sent the 

survey packet addressed by name, where available, to the 

building principal. Responses had been received from a 

<* * 

total of 1,266 schools for an overall response rate of 



approximately 38 percent by July 1 , 
order of response rate from high to 
Washington , Hawaii , Oregon , Nevada , 
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1971. The states in 
low were : Ohio , 

Indiana, Wisconsin, 



91 



Mlclilgan, Alaslca, Illinois and. California. By region tlie 
response rates for the purposes of this study were: 

Central States — 41.1 percent; Far West States — 33.3 percent. 
The total numbers of principal and teacher questionnaires 
received, the nxmbers of respective usable questionnaires, 
and percentages of returns by state and region are given 
In Table 1. 

The total niamber of usable Principal ' s Questionnaires 
received by July 1, 1971 from which data were analyzed 
was 1,185. The total number of usable Elementary Teacher 
Questionnaires was 1,12 6. Tal>les 5 through 90, pp. 162— 

248, show the percentage differences obtained by analysis 
of these data. Tables 3 and 4, pp. 153-161, show chi 
square values obtained from an anlaysls of 815 Elementary 
Teacher Questionnaires which v/ere matched for school en- 
rollment size data v/lth the respective Principalis Question- 
naire from the same school. 

ADMINISTRATIVE ORGANIZATION 
AND SCHEDULING FOR 
SCIENCE 

Data related to administrative provisions of time, 
organizational pattern and scheduling for elementa.ry school 
science are-glven In Table 2, pp. 147— 152, and Tables 5 
through 15, pp . 162—172 .- Data are presented In relation 

to: 1) the portion of the school year science Is taught 

O 
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as a definite part of the curriculxim at each grade level; 

2) the extent that schools were departmentalized for science 
instruction; 3) the amount of time and numher of periods 
allotted to science instruction; and 4) science class 
enrollments . 



Portion of Year Science was Taught 

Tables 5 through 11, pp . 162—168, show that overall, 

about half the schools or more devote more than half a 
year to science instruction as a definite part of the 
elementary school curriculum. At grade one and .above more 
than 65 percent of all schools taught science as a definite 
part of the school curriculum for at least half a year. 
Overall, in relation to grade levels reporting, the percen- 
tage increased progressively by grade through grade six. 

For grades three and above, less than five percent of the 
schools offer no science at all- 



Departmentalization for Science Instruction 

Departmentalization for science instruction in one or 
more grades in each school was reported to vary from 27 
percent in the state of the least reporting frequency for 
this practice to 75 percent in the state reporting the 
highest frequency. However, as shoxiTn in Table 12, p. 169, 
most of the occurrence is accoimted for by grades four 
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through, six. In grades four through six, two states 
reported 50 percent or more departmentalization at the 
sixth grade level and only one state reported no department- 
alization at any upper grade level. Overall, for the two 
regions, departmentalization in the upper grades ranged 
from 12.3 percent and 13.1 percent in grade four for Regions 
I and II, respectively, to 23.2 and 21.2 percent, respec- 
tively, for grade five and 34.6 and 24.2 percent, respec- 
tively, in grade six. 

Less than 9.0 percent in any state reported this 
administrative practice in primary grades, and eight states 
reported absence of this practice in one or more primary 
grades . 



Time and Number of Class Periods Allotted to Scienc e 
Instructioi^ 

Data from classes reported as randomly selected by 
teacher respondents regarding the number of minutes per 
week and number of class periods per week allotted to 
science instruction are given in Tables 13 and 14, pp. 
170—171. On a regional basis, approximately 63 percent 
in the Far West States and 83 percent in the Central 
States received science instruction three or more periods 
per week. Moreover, science instruction was offered for 
five periods per week in frojo. 35.1 to 57.4 percent of the 
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schools in each of the Central States, and varied from 
5-9 -to 50.0 percent of the schools in each of the Far 
West States. 
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The number of class periods devoted to science per 
wee]^^ variable 17, Table 3, p. 154, was sho^^m to be sig- 
nificant based on school enrollment size. Collapsed data 
expected values >5, xl = 30.01, p < .001. Among 

smaii schools there v/as a greater tendency for five periods 
of Science instruction per week than in mediim and large 
schools. There seemed to be no well defined tendency for 
othor enrollment size groups. 

The number of ininutes per week the selected classes 
wero given science instruction varied from 30 minutes to 
moro than 240 minutes per week. A majority of the schools 
Sach region, 57.9 percent in the Central States and 
55.9 percent in the Far West reported devoting 90 minute^: 
itiote per week to science instruction. 

Sciojxce Class Enrollments 

Teacher respondents in the two regions reported. Table 
15, that 39.3 percent of the selected science classes in 
the central States and 54.1 percent of the classes in the 
Far xVest States had 30 or more students per class. toxar 
states reported no selected class smaller than 20 or more 
students and in one state none of the selected classes 
v/er^ reported as less than 25 or more students . 
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Table 3, variable 16, number of students in the 
sampled class, x i 5 = 91.3. For collapsed data, expected 
value >5, Xs “ 79.1, p < .001. Examination of the data 

showed that for large enrollment size schools approximately 
60 percent reported 30 students or more in the selected 
class. In small and very small schools, approximately 
30 percent of the classes had over 30 students- However, 
caution is expressed in relation to interpretation of 
data for this variable. Obviously, a class size of over 
30 students was highly improbable in very small schools. 
Similar factors would also apply to many schools in the 
small enrollment size category - 

ELEMENTARY SCIENCE TEACHER 
CHARACTERI ST I CS 

Data related to characteristics of the reporting 
teachers who taught science are given in Tables 16 through 
28, pp. 173-185. Reference is also made in later sections 
of this chapter to patterns of science teaching, inservice 
education in science and other teacher— related variables. 

Data are presented in this section regarding: 1) percentage 

of male and female teachers; 2) age and teaching experience; 
and 3) academic background- It is to be noted that, overall, 
98.6 percent of teacher respondents reported they we: = 
employed on a full time basis . Percents of full time 
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respondents by state are given in Table 16, p. 173. 



Sex of Science Teachers 

Of those teachers who taught elementary school science 
59.6 in Region I and 50.4 in Region II were female- It 
is to be noted that in some respects Table 16 shows a 
relatively high percentage of male teacher respondents. 
However, it is to be emphasized that approximately 68 
percent of the teacher respondents were teachers in grades 
four or higher and that principals v;ere instructed to 
randomly select one teacher from those teachers who taught 
science in the selected school. As a consequence, the 
percentages of male and female respondents seem compatible 
v/ith generally known data. 

Table 3, variable 1, shows that based on school en- 
rollment size, xf = 15-9, .025 > p > .01. An examination 

o 

of the data indicated that there was a tendency for medium 
size schools and large size schools to have a greater per- 
centage of male teachers than very small and small schools. 
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Teacher Age and Teaching Experience 

Reported teacher age is shown in Table 17, p. 174. 
Attention is directed to the large percentage of non- 
respondents on this item compared with most other items . 
The high percentage of non— respondents was believed to he 
attributable, in pajrt , to the format of this item on the 
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Elementary Teacher Questionnaire ^ Appendix C, p. 269. Due 
to the location on the questionnaire page, the item could 
have been easily missed, especially by male respondents. 

Of those reporting age, approximately 48 percent of 
the teacher respondents in Region I and 50 percent in 
Region II were 30. years of age or older. Respectively by 
regions those reporting an age of 50 years or more were 
13.5 percent and 11.7 percent. In Region I 32., 1 percent 
reported an age of txnder 30 years and in Region II 24.3 
percent indicated under 30 years of age. 

In comparison. Table 18, p. 175, indicates that 62.5 
percent of the teacher respondents in Region I had less 
than 10 years elementary school teaching experience and 
36.2 indicated less than five years elementary teaching 
experience. For Region II, 59 percent reported less 
than 10 years experience and 28.5 reported less than 5 
years elementary experience. Further comparison with 
Table 19, p. 176 , indicates that the years shown for 
experience in teaching elementary school science closely 
parallel the years of elementary school teaching experience 
given in Table 18. 

However,__ Table 20, p. 177, shows a pattern that the 
teachers had had less experience within tboir present 
school systems. In Region I, 23.6 percent had 10 or more 
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years teaching experience within the present system, where- 
as 37.0 percent reported 10 or more years of elementary 
teaching experience. For Region II, 26.8 percent reported 
10 or more years in the present system and 41.0 percent 
reported 10 or more years of elementajry teaching experience. 

Overall, the vast majority, more than 80 percent in 
both regions, had no secondary school teaching experience 
as shown in Table 18, p. 175. Of those indicating some 
secondary school teaching ejiperience , most of the respon- 
dents indicated less than five years. 

Academic Backgroxind cf Elementary Science Teachers 

Data relative to academic degrees and imdergraduate 
and graduate credit hours in science and science education 
are presented in Tables 21 through 28, pp . 178—185. In 

Region I, approximately 96 percent of the teacher respon- 
dents had a bachelor’s degree; more than 25 percent had a 
master’s degree and approximately 30 percent were enrolled 
in a degree program. In Region II , the respective responses 
were approximately 98 percent with a bachelor’s, 23 percent 
with a master’s and 19 percent enrolled in a degree . program. 
In three states, all respondents had earned bachelor’s 
degrees and in three states more than 30 percent had earned 
a master’s degree. Respondents in four states reported 
doctor’s degrees. 
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Table 3, p. 153, shows variable 2, x§ = 15.01. Col- 
lapsed data for expected values >5 gave xl = 14 . 4 , ' p < 

.001. Teachers who reported having earned a master's 
degree tended to teach in mediiom and large schools. 

Reported data on imdergraduate background in biological 
sciences , physical sciences , earth sciences , mathematics , 
science teaching methods "and student teaching in science 
for the responding teachers is presented in Tables 22 
through 27, pp . 179—184, respectively. In both regions, 
approximately 58 percent or more reported four or more 
semester credit hours of biological and physical science. 

In contrast, approximately 28 percent and 34 percent re- 
ported four or more credit hours of earth science and 
mathematics at the undergraduate level. Those reporting 
four or more credit hours in science teaching methods 
and student teaching in science were approximately 19 
and 15 percent, respectively in Region I and 17 and 11 
percent in Region II. 

For background in biological sciences and physical 
sciences, variables 3 and 4, Table 3, Xiz~ 23.57 and 
24.94, respectively. Data for variable 3, biological 
sciences, collapsed data for expected values >5, Xg ~ 

14.34, .10 > p > .05; and for variable 4, physical sciences, 

collapsed data for expected values >5, Xg ~ 21.80, .01 > 

p > .095. In both cases, a tendency existed for teachers 
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reporting 13 or more xmdergraduate credit hours to he as- 
sociated with medium and large schools. This \^"as particu- 
larly apparent in the case of physical science credit 
hours . 

For graduate level credit hours, teacher responses are 
given in Table 28, p. 185. It is readily apparent in the 
sciences that a minimum of 70.5 percent do not report any 
graduate credit in the specific science areas shov/n. In 
Region I, approximately 90 percent report no graduate 
credit in three of the four areas. A comparison with 
science education credit hours, shows that 78.4 percent in 
Region I and 65.3 percent in Region II report no graduate 
credit hours in science teaching methods or science educa- 
tion . 

Table 3, variable 5, background in graduate science 
education, gives x| = 23.9; collapsed data yield “ 16.10, 
.005 > p > .001. Teachers reporting four or more graduate 
credit hours of science teaching methods or science educa- 
tion tended to be associated with mediim. and large schools. 




ELEI4ENTARY SCIENCE MATERIALS , 
EQUIPMENT, SUPPLIES AND 
-FACILITIES 



Data related to elementary school science materials, 
science equipment, science supplies, and facilities for 
science instruction are given in Tables 29 through 48, 



101 



pp , 186—205. Some of the data is interrelated with informa 
tion on science course offerings and will be presented in 
the discussion of that topic. The present section presents 
data concerning science budgets , adequacy of science sup- 
plies and equipment, availability of certain types of 
special science facilities and audio visual aids ; avail- 
ability of certain types of classrooms for science instruc- 
tion and the availability and usage of certain instruc- 
tional materials such as textbooks and laboratory manuals. 

Budgets for Science Equipment, Supplies and Facilities 
Table 29, p- 186, presents a ccmposite vi'..w of 
budgetary provisions for science instruction as reported 
by principals in the responding elementary schools. In 
both Region I and Region II, approximately 47 percent of 
the schools reported an annual budget for science equip- 
ment. In the case of science supplies, 51.4 percent in 
Region I and 64.3 percent in Region II reported an annual 
budget. It is also noted, however, that 75.6 percent of 
Region I respondents and 81.3 percent of Region II respon- 
dents indicated that teachers in that school were permitted 
to purchase equipment and supplies periodically throughout 
the year. It appears that some schools do not designate 
specific budgets for science equipment and/or supplies. 
Instead, these items are part of a general school budget 
O 
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for all curricular areas , or segments of elementary school 
areas . 

Also shown in Table 29 was the reported, use of NDEA 
funds for science equipment. A distinct difference is 
seen in the percentages reporting use of these fionds for 
equipment in the two regions. In Region I, 66.2 percent 
reported use of NDEA funds for equipment, 47-8 percent of 
them having used these funds since September 1968. in 
contrast, 49.8 percent of the principals in Region II 
reported use of NDEA fimds for equipment, 28-1 percent 
since September 1968. With increased percentages for those 
not reporting use of ESEA, a similar pattern is seen in both 
the use of ESEA f^mds for equipment and usage since 1968. 

Although facilities will be referred to later, it is^ 
appropriate to note use of NDEA funds for facilities. In 
both cases, over 84 percent did not report use of the funds 
for science. Again, the percentage not reporting use of 
the funds is greater in Region II . It is of interest to 
note that in a companion secondaary school science study 
by Chin (12) similar regional differences were found in the 
reported use of these two federal sources of funds for 
science instruction by the secondary schools in the same 
two regions. 

Tables 30 through 33, pp . 187-190 , present the levels 
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of adequacy reported to have existed for supplies and 
equipment. Notice that Tables 30 through 32 are data ob- 
tained from principal respondents and those in Table 33 
are obtained from teacher respondents. Comparing by 
regions, very little difference is seen in the percentages 
reported. Most values given are approximately ±2 percent 
for a particular category. For adequacy of supplies in 
Region I, 44.9 percent reported adequate at the kindergarten 
level; 5.1.0 percent reported adequate in grades one, two 
and three; and 51.0 percent reported adequate supplies in 
grades four, five and six. For Region II, these values are 
• 41.9 adequate in kindergarten; 49.5 in grades one, tv70 
and three; and 50.7 in grades four, five and six. In 
both regions, the percentages which reported adequate 
supplies were lowest at the kindergarten level. 

An examination of the data shows that at all grade 
levels more than 33 percent of the principals reported 
both equipment and supplies as inadequate or completely 
lacking. For regional data on equipment. Tables 30 
through 32 show that the percentages reporting adequate 
equipment are all less than the percentages reporting 
adequate supplies, except in Region I, grades four, 
five and six, where reported percentages are approximately 
the same. For equipment there is an increment with each 
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grade level group in the percentages reporting adequate. 
Combining the categories inadequate and completely 
lacking, it is seen that more than 33 percent reported 
inadequate or completely lacking at all levels and for 
both equipment and supplies. 

The teacher respondent data. Table 33, r vs that more 
than 47 percent of the science teachers reported that equip- 
ment and supplies for science demonstratior. s and experiments 
were inadequate or completely lacking . Comparison of 
Tables 30 through 33 shows a higher percentage of teachers 
than principals reported that equipment and supplies were 
inadequate or completely lacking. 

Table 3, variable 13, Xg ~ 18.34, .05 > p > .025. With 

collapsed data, expected value >5, = 11.8, .025 > p > .01. 

There appears to be a significant association of teachers 
who reported adequate equipment with medium size schools. 

Availability of Special Science Facilities 

Tables 34 and 35 report data on certain special science 
facilities and certain audio-visual aids available for 
science instruction. Comparison of the two ta?oles shows 
that more than 75 percent of the schools, by region, 
reported that none of the selected special science facilities 
were available; whereas, the vast majority had most of the 
selected projectors, phonographs and recorders available. 
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However, in the case of opaque and microprojectors 
differences were noted. Variable 14, Table 3, Xa ~ 19.21, 
p < .001. An association was indicated betvreen the 
availability of an opaque projector and medium and large 
size schools. In the case of microprojectors, a much 
smaller percentage than the availability of other projectors 
was noted in both regions; however Xa ~ 21.04, p < .001, 

and an association existed with large schools'. 

Types of Classrooms Available for Sci ice Instruction 

Principal and teacher respondent data for the type 
of classroom in which science w’as taught are given in 
Tables 36 through 39. Principals reported according to 
the type of classroom predominantly used for science at 
particular grade levels. These data are given in Tables 
36 through 38, pp . 193-195. Teachers responded in terms 
of the type of classroom they generally used to teach 
science to the randomly selected science class. These 
data are given in Table 39, p. 196. For regional data, 
approximately 64 percent to 8 3 percent <pf the schools 
reported the ^ise of regular classrooms With no special 
facilities for science, kindergarten through grade six. 

One exception, grade six. Region I, is noted. There, 
almost half, 49 percent, reported use of a classroom 
with no special facilities for science. 
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Teacher respondents indicated that classrooms with 
portable science kits or other special facilities were used 
xn 61.2 percent of the selected classes in Region I and 
72.5 percent in Region II. 

Table 3, variable 19, X 12 ~ 29.72, .005 > P > .001. 

^ greater proportion of large size schools had special 
science rooms than did medium, small or very small schools. 

T extbook Usage for Science Instruction 

Data related to practices concerning adoption and usage 
of textbooks are given in Tables 40 through 44, pp. 197-201 . 
Except for the kindergarten level, the most frequent practice 
reported for all grade levels, by regions, was the adoption 
of a single science textbook series. In Region I, from 
48.6 percent to 64.2 percent reported adoption of a single 
text. In Region II, the percentages ranged from 44.0 to 

I 

50.9 percent. The next most frequent practice reported by 
principals was multiple textbooks used in grades one through 
six in Region II, and grades three through six in Region 
I. For kindergarten the most frequently reported practice, 
34.5 percent, was no science textbook series adopted 
for Region I. For kindergarten in Region II, the most 
frequently reported practice, 29.3 percent, was adoption 
of a single textbook. 

For both regions only about five to seven percent of 
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the principals ^reported their schools did not adopt a 
science textbook series. 

Teacher respondents also indicated a single textbook 
was frequently used with the selected class. In Region 
I 44.9 percent hnd in Region li 27.8 percent. Multiple 
textbooks v/ere reported as 19.0 and 2 8.5 percent, res- 
pectively; single textbook including laboratory manual 
were 19.1 and 21.1 percent, respectively; multiple text- 
books including laboratory manuals were 10.0 and 19.4 
percent, respectively, and locally prepared materials were 
2 4. 7^ and 35.5 percent in Regions I and II, respectively. 

Although it must be realij^ed that a teacher responding 
^^^^^ctly ha.ve- indicated usage of more than one 
curriculum material type, combining all categories of 
textbook usage results in a realization that textbooks 
in v3.iriou.s ro2TTns.ts wsirs sxtsnsivsly a.dopt 0 d foir scisncs 
instruction in both regions. 

In Table 3, variables 20 and 21 show chi sguare 
values respectively of xl = 21.50 and x!s = 59.52. Al- 
though caution is suggested due both to the percentage 
reporting and to the fact that respondents were given no 
directions to order or rank texts listed on the teacher 
questionnaire, some observations can be made about users 
who listed three or more curriculum materials. Those 
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listing supplementary type materials tended to be 

associated with large schools; those listing basic texts 

j 

as a third curriculum material used with the selected 
class appear to be associated with middle size schools; 
and those listing more recently published materials as 
a third curricular item are associated with medium and 
large schools. 

SCIENCE COURSE OFFERINGS 

In addition to textual curricular materials , the 
collected data included information on the use of science 
course improvement project materials. These materials are 
discussed in this section because their use generally in- 
volves instruction in the particular curriculum of the 
specific science course improvement project. The extent 
to which these materials were used in the selected science 
class was also surveyed* but is not reported in the present 
s tudy . 

Tables 44 through 49* pp. 201-206, present data rele- 
vant to the present study. Attention is also directed 
to Table 49 concerning teacher experience and training in 
science course improvement projects. The data are 
discussed by science course improvement project in the 
following order: SCIS, ESS, S-APA, and others. 
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Science Course Improvement Project (SCIS) 

Overall, no more than 4.2 percent of the principals 
reported. Table 44, use of SCIS materials at any grade 
level in the two regions. The x'ange \Aas from G . 5 percent 
at the sixth grade level in Region I to 4.2 percent at 
the first grade level in Region II. The most prevalent 
usage was in the primvary grades, which is consistent with 
the development of the SCIS program. The values presented 
in Tcible 48, p. 205, for teachers using SCIS materials 
with the selected class seem consistent with those given 
in Table 44 . 

Elementary Science Study (ESS) 

Table 45 indicates that the highest percentage of 
usage was reported in Region I, with the highest percentages, 
4.0 and 4.5, being indicated at grades four and five. In 
Region I there was also a grade by grade increiment in per- 
centage reported until grade six. Although with reduced 
percentages, the trend was apparent in Region II data. 

Again the pattern of teacher usage of ESS materials. 

Table 48, with the selected class appears consistent with 
the data reported b^’ principals. 

Science — A Process Approach (S-APA) 

S-APA materials were the science course improvement 
project materials most frequently reported, overall, by 
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regions. Table 46. The highest percentage, 11.3 percent, 

* 

was reported at the kindergarten level. The next highest, 
9.0 percent, was also in Region II at the third grade level. 
The lowest percentage reported was 2.9 at the sixth grade 
level in Region I. Generally, reports of S-APA materials 
usage were higher at each grade level in Region II. The 
Region II percentage was also higher, 7.2 percent as com- 
pared with 5.7 percent, for teacher respondents. Table 
48. 

Other Science Co urse Improvement Project Materials 

Because of the overall low incidence of reporting, 
all other science course improvement projects were grouped 
to present a composite analysis of reported usage in Table 
47. The percentages for Region I, except in kindergarten 
were approximately 3 or 4 percent and approximately 2 or 
3 percent for Region II. 

At this juncture it is relevant to note Table 49, 
which shows that for regional data, 87.4 percent in 
Region I and 84.6 percent ii^ Region II of the teacher 
respondents did not report any teaching or workshop 
experience with science course improvement project 
materials . 
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PATTERNS OF SCIENCE 
TEACHING 

Several types of data of interest are included in the 
present section of this chapter. Data from both principal 
and teacher respondents are included and are presented in 
Tables 50 through 68. Discussion is given in the following 
sub-sections: 1) patterns in curricular areas related to 

science instruction; 2) teaching roles for science instruc- 
tion; and 3) learning activities. 

p a t terns in Curricular Areas Related to Science Instruction 

Those data from the responding schools V 7 hich relate to 
general aspects of the curriculum, included in the survey are 
discussed here. The data assist in an examination or the 
relationship of selected aspects of the total school program 
to the science program. Discussion of significant dif- 
ferences associated with school enrollment size ere not 
included in the present study. 

Table 50 shows that the majority of schools, 40.9 per- 
cent in Region I and 44.0 percent in Region II, reported 
use of definite procedures for identifying children with 
special interests , aptitudes or talent in any curricular 
area in their school. however, in the area of science, 
it was found that 16.4 percent in Region I and 16.8 percent 
in Region II reported use of definite procedures for 
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identifying children with special interest in science. 

The relationship of the patterns of instruction in 
three curricular areas to science instruction were also 
surveyed: environmental and/or conservation education, 

health and narcotics or drug abuse education. Of par- 
ticular interest is data rei.ated to environmental and/or 
conservation education. Tables 51 through 56. A large 
majority of schools in both regions, 79.9 and 88.5 percent, 
respectively. Table 51, reported that environmental and/or 
conservation science was taught. The availability of 
facilities such as outdoor education laboratories, schooJ. 
farms or school forests was reported by 42.5 percent in 
Region I and 48.6 percent in Region II. 

Tables 52 through 57 present findings on the teaching 
patterns reported for environmental and/or conservation 
education, kindergarten through grade six. The highest 
percentages, approximately 30 to 40 percent were reported 
for the pattern of teaching environmental and/or conservation 
science with elementary school science. The next most 
frequent pattern, approximately 20 to 29 percent reported, 
was teaching environmental and/or conservation science with 
two or more subjects including science in kindergarten 
through grade six. It should be noted. Tables 52 and 56, 
that small percentages, approximately 2 to 7 percent. 
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reported teaching environmental and/or conservation science 
as a separate subject and less than one percent reported 
teaching environmental and/or conservation science with 
two or more subjects excluding science. 

In the case of healuh, taught with elementary school 
science. Table 57, the practice was more frequently 
reported in Region I than in Region II for all grades . 
Although less frequently reported in kindergarten, the 
zange for grades one through six was relatively small, 

33.7 percent to 37.7 percent in Region I and 19.4 percent 
to 22.6 percent in Region II. 

Table 58 shows reported percentages for schools 
indicating that narcotics or drug abuse education was 
ta.ught with science. The ranges for Region I were 6.3 to 
19.2 percent, with increments from kindergarten through 
grade six. The reported percentages were somewhat less 
in Region II V 7 ith a range from 5.5 percent in kindergarten 
to 15.7 percent in grade six. 

Teaching Roles for Science Instruction 

Data were obtained from principals ’ ques tionnaires on 
who teaches science to children at each grade level. Seven 
major teacher roles were identified. Reported percentages 
for each of these patterns are given in Tables 59 through 
65. Table 66 shows which of these patterns was reported 
by the teacher respondent as her role with the selected 
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class. By considerable amounts, the highest percentages 
of principal respondents reported that elementary school 
science was generally taught by a classroom teacher with 
no help from an elementary science specialist or con- 
sultant, Table 59. This was the pattern for both regions. 
Reported percentages were also highest in the primary 
grades for both regions. Table 66 indicates comparable 
findings among the teacher respondents. In Region I, 

55.1 percent and in Region II 56.8 percent indicated that 
their role with the selected class was that of a class- 
room teacher with no help from an elementary science 
specialist or consultant. 

Table 66 also shows that the next highest percentages 
for teacher respondents, 16.3 percent for Region I and 14.9 
percent for Region II was for the pattern in which a regular 
classroom teacher taught science for other teachers. As 
would be anticipated, since both the principal and. teacher 
respondents were located in the same school. Table 60 shows 
this role to be the one with the next highest percentages 
reported by principals for the fifth and sixth grade 
levels. Principals reported the practice much less 
frequently for kindergarten through grade six. 

Special science teachers on the school staff. Tables 
61 and 66 , were also more frequently reported, at the upper 
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grade levels- Of the teacher respondents, approximately 
10 percent in both regions indicated they were special 

science teachers on the school staff. 

Tables 63 and 66 show that relatively few principal 
and teacher respondents, approximately 3 to 6 percent and 
1 to 2 percent, respectively by regions, reported that 
science was taught by a classroom teacher with help of an 
elementary science specialist or consultant on the school 
staff. However, Tables 64 and 66 show that this pattern 
of help of an elementary science specialist or consultant 
from the central office staff was more frequently reported, 
approximately 8 percent in both regions for teacher res- 
pondents- Principals in Region I reported the practice 
ranging from approximately 8 to 11 percent for kinder- 
garten through grade six; for Region II, approximately 11 
to 13 percent. 

Pqj- the responding teachers ' role in the sampled 
class, variable 18, Table 3, xK = 57.1. For collapsed 
data, expected value >5, Xa ~ 37.5, p < .001. A greater 

proportion of small and very small schools than medium 
schools had teachers who taught science with no help 
from an elementary science specialist or consultant. 

Also, a greater proportion of large schools than medium, 
small or very small enrollment size schools had teacher 
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respondents who reported their role was a special science 
teacher on the school staff. 

Educational television was reported. Table 65, by 
Region I principals as varying in availability from ap- 
proximately 16 to 25 percent from kindergarten through 
grade six. Region II principals reported educational 
television availability as varying from approximately 26 
through 40 percent from the kindergarten level through 
grade six. However, Table 66 shows the percentage of 
teacher respondents indicating that they v/ere classroom 
teachers v/ho coordinated science instruction with educa- 
tional television was much less and approximately the 
same in both regions, 4.1 percent and 4.7 percent, res- 
pectively. It is probable that principal respondents 
were simply indicating that various types of science 
television programs were available. 

Table 67 shows that the most prevalent practice 
reported by teacher respondents was teaching science as 
a separate subject. In Region I 55.1 percent and in 
Region II 48.4 percent reported the practice. By regions, 
approximately equal percentages, 23.1 and 24.6, reported 
the separate and incidental pattern and similarly 8.2 and 
7.0 percent for the integrated and incidental pattern. For 
those reporting that science instruction for the selected 
class was integrated with another subject the percentages 
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were 8.1 in Region I and 12.4 in Region II. 

Tjearning Activities 

Teac'-er respondents were asked to rank the three 
learning activities that they used most often with the 
selected science class and to indicate all other activities 
used. Table 68 indicates by region the percentages of 
teacher respondents which assigned each rank to the 
activities. Clearly, lecture-discussion was the most 
frequently used activity. In Region I 54.9 and in Region 
II 44.4 percent ranked lecture-discussion as the most often 
used activity. If all responses for this item are combined, 
it can be seen that 80.8 percent, in Region I and 79.3 per- 
cent in Region II reported use of lecture-discussion as a 
learning activity with the selected science class . 

Science demonstrations were ranked as most often 
used activity the second highest percentage of times and 
were most frequently reported as the second most used 
activity. In Region I, 11.4 percent and 31.9 percent 
ranked . science demonstrations as most often used and 
second most used, respectively; for Region II the per- 
centages were 12.4 and 22.3, respectively. 

All activities were reported used to some extent. 
However, it appears that auto-tutorial and programmed 
instruction activities were very infrequently used. 
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CONSULTANT SERVICES AND 
INSERVICE EDUCATION 

Data related to several categories of consultant 
services and inservice education are included in this 
section. Percentages of principal responses concerning 
availability and usage of various types of consultant 
services and inservice education activities are discussed. 
Teacher responses concerning their reported use of the in- 
service education opportunities are also discussed. This 
section is divided into two sub — sections : 1) Consultant 

Services, and 2) Inservice Education. The data are pre- 
sented in Tables 69 through 88, pp • 227-246. Attention is 
also directed to the sub-section. Teaching Roles for 
Science Instruction, pp . 113—117, and Tables 59-66 for 

related information on consultant services . 

Co nsultant Services 

Principals in both regions reported. Table 69, that 
consultant or supervisory help was available in about half 
the schools; slightly less for Region I, 50.6 percent re- 
ported, than for Region II, 55.3 percent reported. Of the 
six categories given for consultant service types, the 
most frequently reported. Table 70 , for both regions was 
an elementary science consultant, supervisor or specialist. 
This type of help was reported by 15.3 percent and 18.2 
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percent of the Region I and Region II principals, respec- 
tively. Approximately equal percentages, 13.5 percent and 
13.1 percent respectively, reported availability of a 
general elementary supervisor with only general knowledge 
of science . Some differences between regions were re- 
ported for two other categories, availability of a class- 
room teacher with special training or competence in science 
and availability of a high school science teacher. Region 
II reported more occurrence, 12.9 percent compared to 
9.9 percent for the former practice; and Region I re- 
ported more occurrence, 12.4 percent compared to 8.5 per- 
Aent, of the latter practice. it is to be noted that, 
principals were able to indicate availabi.lity of more than 
one type of service. Consequently, the total percentages 
reported in Table 70 will exceed those given in Table 69. 

71 through 7 7 indicate the extent to which 
pi^li^-oipals reported utilization of all types of consultant 
services by teachers at each grade level in their school. 

Overall, in both Region I and Region II, consultant ser 
vices were rarely cr never used in a majority of the 
schools reporting at all grade levels. Relatively small 
po^oentages , about equal in both regions , reported even 
occasional usage of consultant help. These data are 
generally supported by Tables 78—87 which show reported 
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percentages of frequency of use of the various service 
types by grade level groups. However, the very often 
categories in Table 81 for providing materials seem higher 
than the previous Tables would indicate they should be - 

Inservice Education 

Principal data concerning availabi3,ity of opportuni dies 
for science inservice education are given in Table 87. Per- 
centages of responses of teacher participation in science 
inservice education opportunities since September, 1968 are 
presented in Table 88. Immediately apparent is that at 
their highest level, teacher participation percentages are 
less than half of the reported availability and for some 
categories it is less than one-fourth of the availability 
percentages. For example, the most frequently available 
and used v/ere teachers' meetings. In Region I 79.6 percent 
and in Region II 75.6 percent of the principals reported 
that teachers' meetings on science education were available. 
However, only 35 percent in Region I and 30.8 percent in 
Region II of the teachers reported participating in 
tea.chers ' meetings on science since 1968. This was also 
about the same for elementary science workshops . For 
elementary science courses a greater disparity can be 
seen. Availability was reported by 61.7 percent and 80.2 
percent of the principals in Regions I and II, respectively. 
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Teaoher usage was 13.0 percent and 20.1 percent respectively 
Availability and usage of elementary science courses 
elementary science v/orkshops and science television and 
radio programs v7ore greater in Region II than in Region I. 

Table 3 shows that variables 6 to 12 v?ere associated 
with school size. All of these were associated with medium 
and large enrollment size schools. For collapsed data, 
expected values >5 the follov/ing wers obtained: variable 

^ — 10.9, .05 > p > .025; variable 7, = 8.9, 

.10 > p > .05; variable 8, xl = 9.1, .10 > p > .05; vari- 
able 9, Xit = 11.8, .025 > p > .01; variable 10, — 9*8, 

.05 > p > .025; variable 11, x^ = 9.21, .10 > p > .05; 
variable 12, x^ -12.9, .025 > p > .01. Of these, the fol- 
lowing were significant at the .05 level: teachers' 

meetings, elementary science workshops, visitations and 
demonstration teaching, and other inservice science 
educ tion programs . 



BARRIERS TO EFFECTIVE 
SCIENCE TEACHING 

Teacher respondents were asked to indicate the degree 
of difficulty which certain factors offered to effective 
science teaching in their school. Table 89 presents the 
percentages indicating each level of difficulty for the 
factors given. It is apparent that for all but four of 
the factors in both regions, approximately 50 peircent or 
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more of the teachers reported that these factors offered 
some or great difficulty to effective science teaching. 
Further, several factors were reported as offering great 
difficulty to effective science teaching by about 20 to 29 
percent of the teacher respondents. For Regions I and II 
respectively, these percentages . for great difficulty 
were: inadequate room facilities, 23.0 and 22.1; insuf- 

ficient funds for purchasing needed supplies, equipment 
and appropriate reading materials, 26.2 and 29.0; lack of 
adequate consultant services, 26.6 and 29.0; and lack of 
inservice opportunities, 23.3 and 21.1. In Region II, for 
great difficulty, teachers do not have sufficient science 
knov;ledge , 19.9 percent, and not enough time to teach 

science, 24.6 percent, also fit into that range. 

TEACHER SATISFACTION WITH TEACHING 
ELEMENTARY SCHOOL SCIENCE 

Table 90 shows the percentages of teachers reporting 
certain degrees of satisfaction with teaching elementary 
school science. It can be seen that 41.3 percent of the 
Region I teacher respondents reported they were very dis- 
satisfied, dissatisfied or neutral about teaching elemen- 
tary school science. For Region II, the percentage was 
47.2 of the teachers. Those reporting satisfied or very 
satisfied in Regions I and II i"espectively were 5 8.3 and 
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52.9 percent. 
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SUMMA.RY 

Areas listed on p. 89 were analyzed in this chapter, 
t>etween regions,, states and school- enrollraent 
s-»ze groups were found. An analysis o.f results of the 
status sur^?^ey regarding the nature of elementary school 
science in eleven states within two geographic regions 
has shown that diversity exists for a large number of 
variables examined m relation to the problems and sub“ 
problems of the study. Conclusions based on analysis of 
these data and r ecommendatins are given in Chapter V. 
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CHAPTER V 



SUMMARY A ND CONCLUSIONS 



INTRODUCTION 

in this chapter che study is summarized, and conclusions 
from major findings of the study are stated. Due to the 
large number of variables reported in the study, the quan- 
txty of tabular data presented and the number of results of 
the study, no attempt is made in this chapter to compre- 
hensively reiterate material presented in the previous 
chapter. Only outcomes of the study considered by the in- 
vestigator to be of particular educational or statistical 
significance will be discussed here. For greater detail 
on specific results of the study, the reader is referred 

to Chapter IV. Recom.mendations are presented in Appendix 
E, p. 282. 



SUJHMARY 

The major problem of the study was to obtain informa- 
tion about the science teaching practices, procedures, 
policies and conditions prevailing during the 1970-1971 
school year in the public elementary schools in fvo geo- 
graphic regions of the United States. Sixteen sub-problems 
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related to elementary school science programs, science 
budgets, science faculty, instructional procedures in 
science and science facilities were investigated. 

The design of the study included a three stage 
sampling procedure to randomly select a sample of over 
3,000 elementary schools in the eleven states of the two 
geographic regions. Two structured questionnaires were 
sent to principals of the randomly selected schools. 
Principals randomly selected one of the teachers who 
taught science in their school to receive the teacher 
questionnaire. One science class was randomly selected 
by the teachers to obtain certain data for the teacher 
questionnaire. Determination of responding and non- 
responding schools was made. Follow-up was conducted. 

Analysis of the data was conducted by standard com- 
puter programs. Much of the data output consisted of 
descriptive statistics. Chi square analysis was made 
where appropriate. The regional and large state sample 
sizes were determined to be adequate. No inferences about 
causal relationships were made. 

No generalizations are intended beyond those that can 
be stated relative to the principal and teacher respondents 
from the sample. 

CONCLUSIONS 

Outcomes which the investigator considered to be major 
are included here. Numerous other^ findings were made and 




are reported in Chapter IV. Conclusions in this chapter 
sre organised under the following sections: 1) Conclusions 

Related to School Geographical Location, 2) Conclusions 
Rslsted to School Enrollment Size, and 3) Conclusions 
Related to Trends in Elementary School Science. Majvi.r 
findings in each of these chapter sections are discussed 
■’ n the following sxabsections : teacher preparation, 

elementary school science practices and funding for 
elementary school science. 

CONCLUSIONS RELATED TO SCHOOL 
GEOGRAPHICZvL LOCZvTION 

This section presents major findings in the areas of 
teacher preparation, elementary school science practices 
snd funding for elementary school science as they related 
to the geographical location of the schools from which 
principal and teacher questionnaires were received. For 
purposes of the study, schools were grouped into two 
geographical regions: Region I, the Central St<.ites , and 

Region II, the Far West States. Schools in the states of 
Illinois, Indiana, Michigan, Ohio and Wisconsin comprised 
the Central Region and schools in Alaska, California, 
Hawaii, Nevada, Oregon and Washington comprised the Far 
West Region. Great similarities were found in the data 
from schools in the respective regions and states . Certain 
significant differences were also found. 
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differences and similarities are discussed below. 

Teacher Preparation 

Similarities and differences in teacher preparation 
at the undergraduate level, graduate level and inservice 
education levels are presented as they related to regional 
findings and to state findings. 

Regional Similarities and Differences 
in Teacher Preparation 

The following similarities in Regional data were 
found for the undergraduate level science preparation of 
the elementary teachers v/ho taught science; 

1. Overall, teacher preparation in terms of undergraduate 
semester hours in the sciences was low for both regions. 

2. In the biological sciences, over 50 percent of the 
respondents in both regions reported six semester 
credit hours or less. 

3. Preparation in other science areas was even lower than 
in the biological sciences. 

4. Over 70 percent reported six credit hours or less in 
physical sciences. 

5. Over 70 percent of the teachers in both regions reported 
less than four hours credit in earth science. 

6. Six ho’i.rs or less in mathematics was reported by more 
than 65 percent of the teachers in both regions. 
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7. Over 80 percent reported three hours or less in 
science teaching methods. 

8. About 35 percent or more reported no credit hours in 
science teaching methods. 

Regional similarities were also found in regard to 
graduate preparation. It should be recalled that for 
analysis in the present study a criterion of only one 
or more semester hours credit was used. The regional 
similarities in graduate preparation in science and 
science education were the following: 

1. Graduate level preparation in the sciences as shown 
by reported semester hours credit in the sciences was 
very low. 

2. At least 80 percent of the respondents in both regions 
reported no graduate hours in biological sciences. 

3. At least 85 percent reported no graduate physical 
science or no earth science. 

4. More than 70 percent reported no graduate preparations 
in mathematics. 

5. Approximately two-thirds reported no graduate level 
courses in science education or science teaching 
methods . 

The following regional similarities were found re- 
garding the academic degrees reported by teacher 
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respondents : 

1. Almost all of the teachers in both regions had com- 
pleted a bachelor's degree. 

( 

2. About half of the respondents had completed or were 
enrolled in a graduate degree program. 

Regional similarities were also found for teacher 
preparation in relation to science course im.provement 
projects. Almost 90 percent of the teacher respondents 
did not report attendance at a workshop or institute on 
science course improvement projects. 

To summarize regional similarities , the level of under 
graduate, gx*aduate and science course improvement project 
preparation was low in both regions. This was especia3.1y 
true in the science teaching methods, e£irth science and 
science course improvem.ent project areas. 

Within this overall pattern of low preparation, 
some differences were found between the respondents of 
the two regions. Of interest were the following difference. 

1. Graduate preparation in all science and science educa- 
tion areas was lowest in the Central States. 

2. Less than half as many Central States as Far West 
States teachers reported graduate work in biological 
sciences . 

3. About tv.-’o- thirds as many Central States teachers as 
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Far West teachers reported graduate hours in physical 
sciences, earth sciences, mathematics and science 
education. 



Some regional differences were found in the preparation 
of responding elementary teachers who taught science as 
shown by participation in science inservice education 
activities. Of interest were the following differences: 

1. Pax*ticipation in Elementary Science Courses and 
Elementary Science Workshops was highest in the Far 
West Region. 

2. The most frequently reported science inservice educa- 
tion in the Centi'al States was teachers ' meetings . 



For regional data, it can be concluded from the above 
that major findings of the study were related to academic 
preparation in science and science education of the 
teachers who taught elementary school science. It is 
apparent that almost all of the teacher respondents in 
both regions had completed a bachelor's degree and about 
half had completed or were enrolled in a graduate degree 
program. However, the overall level of preparation in 
the sciences and science education was low. In both 
regions , at least half the teachers had the equivalent 
of two courses or less in biological sciences. For other 
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content areas the preparation level was less. Most im- 
portant, science education was found to be an area of 
particular weakness. More than one-third of the respon- 
dents reported no credit hours in science teaching 
methods . 



State Similarities and Differ ences in 
Teacher Preparation 

The overwhelming pattern of similarity shown in 
teacher preparation in the two regions was repeated anong 
the states. The overall, preparation in the sciences 
and science education v;as lov7 . The reader is reminded 
of the cautions given in Chapter IV concerning interpreta- 
tion of the data from respondents in the individual states. 
As a consequence the differences are only reported in 
terms of the larger states, California, Illinois, Indiana, 
Michigan, Ohio, Oregon, Washington and Wisconsin. 

The overall pattern of similarity previously reported 
in Chapter V continued in the states; however, the fol- 
lowing differences were noted: 

A higher percentage of teachers in the individual 
states of the Far West Region than of the Central 
Region reported one or more graduate credit hours 
in science and/or science education. 

The individual states, Indiana and Ohio respectively, 
reporting the highest and lowest percentage of teachers 
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with masters degrees, v/ere both in the Central States. 

3. Oregon teacher respondents reported the highest level 
of participation in workshops or institutes on science 
course improvement projects. 

4. California reported the least participation in v/ork— 
shops or institutes on science course improvement 
pro j ects . 



Summary of Geographical Similarities and 
Differences In Teacher Education 

To summarize findings on teacher preparation related 
to regional and state data, the most significant finding 
was the similarity in the different geographical areas. 

A few differences were found. However, it seems to be 
clearly shown that the general level of preparation in 
science and science education was low. Reinfox'cement of 
this conclusion is found in the fact that teachers in 
both regions strongly indicated that both lack of science 
knowledge and Icick of science methods were barriers to 
effective science teaching. When the real percentages 
of teacher responses are considered the actual differences 
between regions and/or states is very little. 



Elementary School Sci ence Practices 

Geographical similarities and differences in elementary 
school science practices v/ere also found. These are 
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discussed below in relation to school organizational 
practices, practices for science instruction, and practices 
regarding facilitd.es for science. 

Geographical Simi l arities in School 
Organizational Practices 

The two regions reported generally similar administra- 

*N 

tive and orga.ni zational practices for science instruction. 
Among these were the following: 

1. Science was taught as a defind.te part of the curricu- 
lum for more than half of the school year in most of 
the schools of both regions. 

2. Departmentalization for science inst.ruction was re- 
ported more frequently for grades four, five and six 
tha.n for the lower grades in both regions . 

3. At least two- thirds of the schools taught science 
three or more periods per week to the selected science 
class. 

4. More than three fourths of the schools reported enroll- 
ment sizes of 25 or .more students in the selected 
science classes. 

Geographical Similarities in Pr act.ices 
f or Science Instruction 

Sim.ilax'ities in the two regions were also found in 
regard to vari.ous aspects of science instruction. Of 
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interest -aong the findings v;ere the following: 

1. The use of science course improvement materials in 
both regions was low. 

2. A single science textbook series was the most commonly 
used curriculum material in both regions. 

3. Lecture-discussion v/as the m.ost commonly used learning 
activity in the selected science classes. 

4. About half of the teacher respondents in both regions 
indicated that science was taught as a separate 

sub j ect . 

5. The most common pattern of science teaching in both 
regions was science taught by a regular classroom 
teacher with no help from an elementary science 
specialist or consultant. 

Geographical Simi lariti e s in Facilities 
for Sci^ce Instruction 

Patterns of regional similarity were also apparent in 

facilities provided for science instruction. Aiaong these 

were the following: 

1. Principal respondents of both regions reported that in 
over two thirds of the schools science was generally 
taught at most grade levels in a regular classroom 
with no special facilities for science instruction. 

2. Principals of both regions reported that a special 
room for science instruction was more generally 
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available at grades four, five and six than at lower 
grade levels. 

3. More than 60 percent of the teacher respondents in 

both regions taught science to the selected class in 
a regular classroom w'ith some portable science kits 
or science materials available. 

To summarize, considerable similarities were found in 
the elementary school science teaching practices in the 
two geographical regions. The use of science curriculum 
improvement project materials was small. The use of a 
single science textbook series was high. Lecture- 
discussion was the most used learning activity. The in- 
cidence of special facilities for science instruction v/as 
low. 



Geog ra p h i c al Pi f f eren c es in Sc i enc e 
Teaching Practices ~ 

However, some geographical differences in elementary 
school science practices v/ere found. Since the occur- 
rence of significant differences was low, the differences 
are grouped together. The differences of interest to the 
present study were the following; 

1. At the sixth grade level, departmentalization for 
science was more frequently reported in Region I, 
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the Central States, than in Region II, the Far 
West States. 

2. In Region I a larger percentage of the teacher 
respondents reported selected science classes with 
less than 30 students enrolled. 

3. Science course improvement project (SCIP) materials 
were more frequently reported in use in Region II. 

4. Region I schools reported more frequent use of a 
single science textbook series for upper grade 
science instruction. 

5. Among the larger states, Oregon and Washington schools 
were the least reported users of single science 
textbook series. 

6. Special science facilities were more frequently 
used with selected science classes in Region I than 
in Region II. 

Summary of Geographical Simi larities and 
D j.f f erences In Elementary School 
Science Teaching Practices 

In both regions there was an overwhelming use of text- 
books as the predominant curriculum material for science 
instruction and a predominance of lecture-discussion as 
the most used learning activity. Such emphasis on text- 
book usage and lecture-discussion methods results in 
caution concerning interpretation of data in Chapter IV 
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regarding use and availability of science equipment, 
supplies, and facilities. A comparatively small percen- 
tage of teachers considered lack of supplies and equip- 
ment as a barrier to effective science teaching. These 
data were generally supported by adequacy levels stated 
by principals, but lov;er percentages of the teachers ex- 
pressed that supplies and equipment were adequate. The 
very firm establishment of science textbook reading and 
discussion would undoubtedly preclude strong expressions 
of need for special facilities, equipment and supplies 
in elementary school Science, These conditions V7ould 
also tend to make comparisons with earlier studies and 
assessment of the use of UDEA ar 1 ESEA funds for elemen- 
tary school science difficult. 

It was also seen that in the case of regional dif- 
ferences, that the incidence of smaller selected science 
class sizes and availability of special science facilities 
w'as higher in Region 1. However, the incidence of the use 
of science course improvement project materials --^as less 
in Region I. 

Funding for Elementary School Science 

A significant regional difference was noted in the use 
of National Defense Education Act and Elementary and 
Secondary Education Act funds for science equipment. 
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Region I reported a much higher utilization of these 
federal funds for science. Both regions, nevertheless, 
reported about equal existence of. annual equipment budgets 
for science. This latter implies similar importance at- 
tached to science if the fact that a budget has been 
designated for science can be used as a criterion. It 
was also found that higher percentages were reported in 
Region II for the categories completely lacking and in- 
adequate regarding the adequacy of equipmecu. Apparently, 
the need for additional equipment was recognized; but, 
for some reason (s) not surveyed in the present study, the 
level of use of federal funds v/as lower in Region II. 

It is possible that federal and/or state policies re- 
garding implementation of NBBA ;iid ESEA programs have 
resulted in the differences found. 

In this regard, it is also of interest to note that 
although there were generally similar percentages reported 
in the two regions for the degree of satisfaction v. 1th 
teaching elementary school, at the very satisfied with 
teaching elementary school science level. Region I per- 
centages were again higher than Region II. It seems 
likely that funding would have a strong relationship with 
the lower Region II responses. 
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In Region II, as discussed above, there were also 
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fev7er percentages of teacher respondents reporting 
student enrollment sizes in the selected science class to 
be under 30 students per class. Again, it would seem 
appropriate to conclude that these results are a function 
of funding and also have a bearing on teacher satisfac- 
tion. 

SCHOOL ENROLLMENT SIZE 

Four categories of school enrollment size were used 
in the analysis. Very small schools had less than 40 
students enrolled; small schools had 40 to 399 students; 
medium enrollment size schools had 400 to 799 students; 
and schools with enrollments of 800 or more v/ere classi- 
fied as large elementary schools. Conclusions related to 
school enrollment size were made regarding teacher 
preparation, elementary school science practices and 
funding for elementary school : cience. In general very 
few significant differences were noted. Differences of 
particular interest are given below. For a comprehensive 
view of similarities the reader is referred to Chapter IV. 

T ea c her Preparation 

Better prepared teacher respondents were found to be 
associated with larger enrollment size schools. For 
undergraduate backg,i:ounds in biological sciences and, 
particularly, physical sciences, teachers reporting at 
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least 13 semester credit hours were associated with medium 
and large enrollment size schools when compared v;ith very 
small and small enrollment size schools. 

For graduate work, teachers reporting master's degrees 
V7ere associated, with medium and large enrollment size 
schools. This was also the case for teachers who reported 
four or more graduate semester credit hours in science 
teaching methods or science education. 

Elementary School Scier ce Practices 

Large enrollment size schools were associated with the 
availability of special science rooms. However, no 
association was found for depa.r tmenta3.i zation v/ith school 
enrollment size and no association was found with use of 
science course improvement projects. Thus it seems that 
the availability of special science rooms or laboratories 
is not related to either the anminis trative o 3 .ga.ni zation 
pattern for science or with specific science course 
offerings in these schools. 

Funding fo r Elementary School Science 

Several interesting aspects about school funding 
related to school enrollment size can be inferred from 
the data. Teacher respondents who taught elementary 
school science with no help from elementary science 
specialists or consultants were associated v/ith small 
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schools. It can be inferred that funding has not been 
allocated in small schools for these services. 

Availability of special science rooms and facilities 
were associated with larger enrollment size schools as 
was the reported adequacy of science equipment. Both 
of these would require allocation of funds for the science 
program. It is important to note that the use of National 
Defense Education Act (NDEA) and Elementary and Secondary 
Education Act (ESEA) funds for science was not 
associated with school enrollment size. 

Three characteristics of teacher respondents assoc- 
iated with school enrollment size also relate to funding. 
Teachers who reported higher levels of academic prepara- 
tion, c.s discussed above, were associated with larger 
schools as v/ere male respondents anJ respondents who had 
the role of specia."', science teacher. It can be inferred 
that the existence of teachers v/ith these characteristics 
would indicate higher salaries in the larger schools. 



TRENDS 

Certain trends were identified by comparison of the 
conclusions of the present study with conclusions from 
earlier studies discussed in Chapter II. Trends are 
presented below in relation to teacher preparation and 
elementary school science practices. No trends in 
funding were identified. 
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Teacher Preparation 

Analysis of findings of the present study shov/ed that 
almost all of the teacher respondents had completed 
baccalaureate degrees and about half were working toward 
or had completed an advanced degree. Thus, the percent- 
ages having completed undergraduate and graduate degrees 
was significantly higher than for respondents in studies 
conducted during the previous decade or earlier as re- 
viewed in Chapter II. The trend toward more teachers 
having completed degrees v/ith the passage of time, re- 
ported by Snoble (42) seems to have been verified in the 
regions studied. 

Also confiriTied were findings, such as those by 
Challand (11), that undergradua ce backgrounds of teachers 
in terms of credit hours were generally greatest in the 
biological sciences. It may also be inferred that a 
percentage somev/hat higher than the five percent found 
by Auletto (3) would have sufficient credit hours in 
biological science to constitute a major or minor. 

Undergraduate physical science backgrounds also seem 
to have improved since previous studies. However, earth 
scheice continues to be lacking in the academic back- 
ground of about half the teachers. An important area 
of v/eakness was preparation in science education as 
shown by semester credit hours. More than one- third of 
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the teacher respondents reported no credit hours in any 
type of elementary school science teaching methods. 

These findings were in contrast to Ricker (38) , who indi- 
cated better backgrounds in science methods in Maryland. 

Significantly, over tv/o- thirds of both regions felt 
that both lack of science knowledge and science methods 
were barriers to effective science teaching. These 
findings do not demonstrate a major change from findings 
by previous iiives tigators such as Blackwood (5) , Piltz (35) 
and Dillon (14) . It would seem that much still needs to 
be done to help teachers gain confidence and feelings of 
adequacy about teaching elementary school science. The 
present lack of credit shown in graduate science and 
science education and v/orkshop experience with science 
course improvement projects dramatizes the needs. 

However, for other inservice education activities, a 
slightly better outlook can be concluded. Availability of 
inservice activities seems to have increased; but, addi- 
tional teacher participation in these activities seems 
to continue to be needed. 



Eleme ntary School Science Practices 

Several practices reported by Blackwood (5) and other 
earlier studies were confirmed by the present study. The 
most obvious was the continued use of textbooks as the 

t 

pred ir.inant instructional material. doncurrently , the 
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trend toward predominance of lecture-discussion for 
science learning was continued. 

The data would also seem to still support the conclu- 
sions of Snoble (42) that the firm establishment of text- 
book reading and lecture-discussion makes very unlikely 
a strong expression of need for the special science 
facilities, equipment, and supplies that are a part of 
student activity approaches. 

Practices regarding the patterns of science teaching 
show a decrease from those reported by Blackwood (5) in 
the percentage reporting classroom teachers with no help 
from an elementary consultant or science specialist, 
although this is still the predominant practice. This 
is apparently due both to an increase in the availability 
of consultant services and to an increase in special 
science teachers. In regard to consulrant services, 
hov/ever , it should be noted that the frequency of usage 
of each category of help was considerably less than the 
overall availability. 

The teaching of science as a separate subject as the 
major pattern reported by teachers tends to remain basi- 
cally unchanged from Blackv/ood's study (5) . Environmental 
and/or conservation education appears to be considered an 
integral part of elementary school science rather than a 
separate su]?ject to be taught or integrated. 
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APPENDIX A 



DATA TABLES FOR STATES AND REGIONS 
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TABLE 1 

NUrffiER OF SCHOOLS IN SA.MPLE AND NUMBER AND PERCENT OF RETURNED QUESTIONNAIRES FROM 
' SCHOOLS AND NUMBER OF RETURNED QUESTIONNAIRES AIJD NUMBER OF USABLE QUESTIONNAIRES 
FROM PRINCIPALS AND TEACHERS IN THOSE SCHOOLS BY STATE AND REGION 
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CHI SQUARE VALUES 
ASSOCIATED WITH 



TADI.E 2 

FOR PRINCIPAL RESPONDENT VARIABLES ASSOCIATED AND NOT 
SCHOOL ENROLLMENT SIZE FROM DATA OF ONE SELECTED 
STA.TE IN EACH GEOGFiAPHIC REGION 



Indiana 



Va r i ab le_Nar^ 






Oregon 



N"' 



1 . 

2 . 

3. 

4. 
5 . 
6 . 
7. 



Extent of school 
taught 

It 

It 

tt 

tt 

II 

II 



yoai* science is 
Kindergarten 
Grade 1 
Grade 2 
Grade 3 
Grade 4 
Grade 5 
Grade 6 



8 . 

9. 

10 . 
11 . 
12 . 

13. 

14. 

15. 



School departmentalized for science 
Gi*‘-'des science departmentalized 
Kindergarten 

•• Grade 1 

« Grade 2 

" Grade 3 

*• Grade 4 

'* Grade 5 

” Grade 6 



54 9 6.80 

71 9 5.25 

71 9 3.98 

71 9 4-60 

70 9 8.58 

67 9 12.98 

59 9 13.36 

75 3 4.27 

32 3 0.00 

32 3 0.00 

32 3 0.00 

32 3 0.00 

32 3 5.51 

32 3 4.32 

32 3 2.07 



9 9 0.00 

31 9 2.28 

31 9 2.00 

33 9 2.13 

28 9 2.49 

29 9 1.11 

28 9 13.48 

37 3 2.55 

17 3 0.00 

17 3 0.00 

17 3 0.00 

17 3 7.97 

17 3 0.78 

17 3 0.72 

17 3 0.35 



16. 

17. 
18 . 

19. 

20 . 
21 . 
22 . 



Kegul 

help 



classroom 


teacher with no 
Kindergarten 


76 


3 


0 .09 


37 


3 


1.76 


11 


Grade 1 


76 


3 


0 . 41 


37 


3 


1 . 51 


11 


Grade 2 


76 


3 


0.02 


37 


3 


1.26 


II 


Grade 3 


76 


3 


0.62 


37 


3 


1.26 


II 


Grade 4 


76 


3 


1.29 


37 


3 


1.78 


n 


Grade 5 


76 


3 


2.77 


37 


3 


0 .93 


11 


Grade 6 


76 


3 


0.92 


37 


3 


2 . 00 



23. 


Regular 


classroom 


teacher who teaches 






science 


classes for other teachers 


76 








Kindergarten 


24 . 




II 


Grade 1 


7 6 


25 . 




n 


Grade 2 


76 


26. 




It 


Grade 3 


7 6 


27 . 




II 


Grade 4 


76 


28 . 




n 


Grade 5 


76 


29. 




It 


Grade 6 


76 



0-00 37 3 

0.00 37 3 

0.00 37 3 

1.84 37 3 

2.98 37 3 

2.20 37 3 

0.74 37 3 



0.00 

0.00 

0.00 

0.00 

2.78 

2.54 

2.54 



30. 

31. 

32. 

33. 

34. 

35. 

36. 



Special science 
s taf f 

M 

*• 

T » 

n 

II 



teacher on school 
kindergarten 
Grade 1 
Grade 2 
Grade 3 
Grade 4 
Grade 5 
Grade 6 



76 3 0.00 

76 3 0.00 

76 3 0.00 

76 3 0.00 

76 3 1.95 

76 3 3.13 

76 3 5.36 



37 3 0.00 

37 3 0.00 

37 3 1.35 

37 3 1.35 

37 3 1.35 

37 3 1-35 

37 3 1-35 



37 . 


Special science 
office staff 


teacher from cen 
Kindergarten 


38. 


If 


Grade 


1 


39. 


If 


Grade 


2 


40. 




Grade 


3 


41. 


n 


Grade 


4 


42 . 


H 


Grade 


5 


43. 


II 


Grade 


6 



76 


3 


0.00 


37 


3 


0.00 


76 


3 


6.69 


37 


3 


0.00 


76 


3 


6.69 


37 


3 


0.00 


76 


3 


6.69. 


37 


3 


0 . 00 


76 


3 


6.69 


37 




0.00 


76 


3 


6.69 


37 


3 


0.00 


76 


3 


6.69 


37 


3 


0.00 
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TABLE 2 , cont . 

Variable Name 



Indiana 
d . f . b 



N a 



Orcnon 

dTT7b- 






44. Classroom teacher with help of elemon- 





on school staff Kindergarten 


75 


3 


0.58 


37 


3 


1.35 


45 , 


” Grade 1 


75 


3 


0.58 


37 


3 


1.93 


46. 


Grade 2 


75 


3 


0.58 


37 


3 


3.25 


47 , 


" Grade 3 


75 


3 


0.58 


37 


3 


3.25 


48. 


" Grade 4 


75 


3 


0.58 


37 


3 


7 . 59 


49. 


" Grade 5 


75 


3 


2,0 0 


37 


3 


5.89 


50. 


Grade 6 


75 


3 


0,00 


37 


3 


5 . 89 


SI. 


Classroom teacher with help of elemen- 
tary science specialist or consultant 
on central office staff 

Kin'.'i rgarten 


75 


3 


2,22 


37 


3 


0 . 19 


52. 


" Grade 1 


•75 


3 


0.65 


37 


3 


1.35 


53. 


Grade 2 


75 


3 


0.65 


37 


3 


1.35 


54. 


” Grade 3 


75 


3 


0,65 


37 


3 


1.35 


55. 


'* Grade 4 


75 


3 


2.45 


37 


3 


1 .35 


56. 


" Grade 5 


75 


3 


3.04 


37 


3 


2 . 36 


57. 


»• Grade 6 


75 


3 


3.04 


37 


3 


2.36 


58 . 


Educational television science 
programs available 

Kinde rgarten 


75 


3 


1,19 


37 


3 


3.79 


59. 


" Grade 1 


75 


3 


0.01 


37 


3 


4.64 


60. 


'* Grade 2 


75 


3 


0.01 


37 


3 


5 ,68 


61. 


** ""Grade 3 


75 


3 


0.11 


37 


3 


7 . 50 


62. 


" Grade 4 


75 


3 


0 .41 


37 


3 


8.35 


63s 


" Grade 5 


75 


3 


0.20 


37 


3 


5 . 34 


64 . 


” Grade 6 


75 


3 


0 . 79 


37 


3 


5 .34 


65 . 


Budget for science equipment 


74 


12 


3,29 


36 


12 


8 .53 


6 6. 


Budgfit for science supplies 


73 


12 


13. 63 


34 


12 


5 . 56 


67. 


T* 2 ac.hers permitted to purchase 
science supplies & equipment 


74 


3 


3.07 


35 


3 


4 .78 


68. 


NDSA funds used to remodel 
science facilities 


74 


6 


9.48 


37 


6 


1.35 


.69. 


NOEA funds used to purchase science 
Gc^uipment since 1968 


75 


6 


3.67 


36 


6 


6 . 32 


70. 


ESEA money used to purchase science 
equipment since 1968 


71 


6 


2. 85 


35 


6 


4.31 


71. 


Adequacy of science supplies 

Kinde rgarten 


56 


9 


1.43 


15 


9 


7.00 


72. 


” Grades 1-3 


70 


9 


0, 85 


34 


9 


4 .26 


73. 


" Grades 4-6 


66 


9 


0 . 41 


33 


9 


1.31 


74. 


Adequacy of science equipment 

Kindni rgarten 


53 


9 


1.14 


17 


9 


5 .66 




" Grad.js 1-3 


66 


9 


4 . 86 


34 


9 


8.67 




'* Grades 4-6 


61 


9 


1.94 


32 


9 


3.37 


Textbook adontion nractices 

75- No science textbook series adopted 

Kinde rgarten 


76 


3 


1,81 


37 


3 


2.54 


76 . 


'* Grade 1 


76 


3 


1.21 


37 


3 


2 .05 


77. 


•• Grade 2 


76 


3 . 


1.06 


37 


3 


2 . 54 


78. 


•' Grade 3 


76 


3 


2 . 31 


37 


3 


2 .54 


79. 


'* Grade 4 


76 


3 


1.01 


37 


3 


2.54 


80. 


'• Grade 5 


76 


3 


0.63 


37 


3 


2.54 


81. 


'* Grade 6 


76 


3 


1.93 


37 


3 


3.87 


82. 


Single science textbook series adopted 
Kindergarten 


76 


3 


0.04 


37 


3 


1 .08 


83. 


'* Grade 1 


76 


3 


1.84 


37 


3 


2 .78 


84 . 


•* • Grade 2 


76 


3 


.3.65 


37 


3 


3.22 


85 . 


'* Grade 3 


76 


3 


5.09 


37 


3 


3.22 


86 . 


” Grade 4 


76 


3 


3.53 


37 


3 


3. 81 
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TABLE 2, cont. 



Indiana 



Variable Mama 



tia d . f . J 



87 . 




Grade 5 


88 . 




Grade 6 


89. 


Two or more 


science textbook so 




adopted 


Kindergarten 


90 . 


t« 


Grade 1 


91. 


Vt 


Grade 2 


92 . 


Vf 


Grade 3 


93. 


n 


Grade 4 


9 4. 


f» 


Grade 5 


95. 


ft 


Grade 6 



Tvne of clas sroom for science ^ 

Regular classroom v;ith no speexal 
science facilities 

Kindergarten 

»» Grade 1 

g 0 ^ Grade 2 

99 * •* Grade 3 

10 0 1 " Grade 4 

*• Grade 5 

102 1 " Grade 6 



104 . 

105. 

106 . 

107 . 

108. 

109 . 

110. Special room to which children go 
for science Kindergarten 



76 

76 



76 

76 

76 

76 

76 

76 

76 



76 
76 
76 
7 6 
76 
76 
76 



classroom 


with special 


76 


f aci 1 itie 


3 Kindergarten 


t( 


Grade 1 


70 


II 


Grade 2 


7£ 


II 


Grade 3 


76 


(1 


Grade 4 


76 


n 


Grade 5 


76 


(1 


Grade 6 


76 



3 

3 

3 

3 

3 

3 

3 



3 

3 

3 

3 

3 

3 

3 



3 

3 

3 

3 

3 

3 

3 



111 . 

112 . 

113 . 

114 . 

115. 

116. 



Grade 

Grade 

Grade 

Gra*ie 

Grade 

Grade 



Science course imnrove rr.ent pro;}r ? ct ma terials 
7 Sc lence Curriculum imp x*ov erne nt 
Study (SCIS) Kindergarten 



118. 
119. 
120 . 
121 . 
122 . 
12 3. 

124. 

125. 

126. 
127. 
128 . 

129. 

130. 

131. 

132 . 

133. 

134. 

135. 

136. 

137. 



Grade 

Grade 

Grade 

Grade 

Grade 

Grade 



Elementary Science Study (ESS) 

Kindergarten 

»* Grade 1 

»* Grade 2 

» Grade 3 

*• Grade 4 

•» Grade 5 

n Grade 6 

Science--A Process Approach (S-APA) 
Kindergarten 



Grade 

Grade 

Grade 

Grade 

Grade 

Grade 



76 

76 

76 

76 

76 

76 



3 

3 

3 

3 

3 

3 





tg a 


difTTT- 




2.52 


37 


3 


3.22 


0 ,88 


37 


3 


2.87 


5 ,08 


37 


3 


0 . 84 


4 .75 


37 


3 


3.60 


4.75 


37 


3 


3.60 


6.15 


37 


3 


3. 60 


‘6.99 


37 


3 


5 . 89 


6.06 


37 


3 


3.60 


5.66 


37 


3 


3,60 



1.35 
1.46 
2 .02 
1.87 
T ,77 
4.19 
1.02 



79 

42 

,42 

.82 

.84 

.89 

.84 



37 

37 

37 

37 

37 

37 

37 



37 

37 

37 

37 

37 

37 

37 



76 


3 


0,00 


37 


76 


3 


0.00 


37 


76 


3 


0.00 


37 


76 


3 


0.00 


37 


76 


3 


0.81 


37 


76 


3 


0.81 


37 


76 


3 


5.84 


37 


vised 









76 


3 


0.00 


37 


76 


3 


0.00 


37 


76 


3 


0.00 


37 


76 


3 


0 .00 


37 


76 


3 


0.00 


37 


76 


3 


6,69 


37 


76 


3 


0.00 


37 


76 


3 


0.00 


37 


76 


3 


0.00 


37 


76 


3 


0.96 


37 


76 


3 


0.00 


37 


76 


3 


0.96 


37 


76 


3 


1.95 


37 


76 


3 


0.96 


31 


76 


3 


1.01 


37 



1,59 

3.14 

3.14 

0.58 

0.63 

0.56 



3 

3 

3 

3 

3 

3 

3 



3 

3 

3 

3 

3 

3 

3 



3 

3 

3 

3 

3 

3 

3 



3 

3 

3 

3 

3 

3 

3 



3 

3 

3 

3 

3 

3 

3 



37 

37 

37 

37 

37 

37 



3 

3 

3 

3 

3 

3 

3 



1.13 
jl.35 
0 .56 
0 .56 
1,31 
5 .36 
3.79 



0 .00 

2.23 

2.23 

2.23 
0.41 
8.84 
6.82 



0 .00 
0,00 
0.00 
0.00 
0.00 
1,08 
0,19 



0.00 
i*: 3 5 
1.35 
1.35 
0;00 
0.00 
0.00 



08 
00 
. 35 
. 19 
. 19 
.56 
.19 



41 
, 31 
.05 
.05 



0.94 

0.94 

0.83 
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TABLE 2, cont. 



Variable Name 



ha 



Indiana 



Oregon_ 
N a d . f ’r5” 



138. 

139. 

140. 

141. 

142. 

143. 
144 . 

145. 

14G . 



other science course improvement 
projects Kindergarten 

" Grade 1 

« Grade 2 

n Grade 3 

M Grade 4 

ti Grade 5 

" Grade 6 

Definite procedures used to identify 

special student interests 
Definite procedures used to rdentrfy 
students interested in science 



76 

76 

76 

76 

76 

76 

76 



3 

3 

3 

3 

3 

3 

3 



00 

00 

00 

00 

00 

96 

,00 



37 

37 

37 

37 

37 

37 

37 



147. Environmental and/or conservation 
science taught 

Environmental and/o r conservation s cience t _ o? ^-I -ing patte rn 

148. AS a separate subDOCt 



149. 
150 . 
151. 

152 , 

153 , 
154, 



Kindergarten 
Grade 1 
Grade 2 
Grade 3 
Grade 4 
Grade 5 
Grade 6 



155. Taught with science 



156. 

157. 

158. 

159 . 

160 . 
IGl. 

162. ' 

163. 

164. 

165. 

166. 

167. 

168. 

159 . 

170 . 

171. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179 . 

180 , 
181, 
182, 



Kindergarten 
Grade 1 



Grade 

Grade 

Grade 

Grade 

Grade 



7aught with social studies 

Kindergarten 



Grade 

Grade 

Grade 

Grade 

Grade 

Grade 



Tauqht with two or more subjects in 

, ■ S L’ ; r^^^i^T-CT^ll'ten 



eluding science 



Kindergarten 

Grade 1 



Grade 

Grade 

Grade 

Grade 

Grade 



Taught v/ith two 
eluding science 



more subjects ex- 
Kindergarten 

Grade 1 
Grade 2 
Grade 3 
Grade 4 
Grade 5 
Grade 6 



Environmental education facilities 
available 



76 

76 

1C 

76 

76 

76 

76 



76 

76 

76 

76 

76 

76 

76 



76 

75 
7 5 

76 
76 
76 
76 



76 

76 

76 

76 

76 

76 

76 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



76 

76 

76 

76 

76 

76 

76 



76 



6 

6 

6 

6 

6 

6 

6 



2.39 

0.81 

0.81 

0.81 

2.39 

2.39 

2.39 



21 

93 

33 

19 

78 

12 

15 



2 . 79 
2 . 77 

2.77 
2.67 
2.43 
1.81 

3.77 



0 • 83 
1.25 
1.53 
4 .00 
5.13 
0.49 
0-53 



37 

37 

37 

37 

37 

37 

37 



37 

37 

37 

37 

37 

37 

37 



37 

37 

37 

37 

37 

37 

37 



37 

37 

37 

37 

37 

37 

37 



0.96 
0 .96 
0.96 
0.96 
0.96 
0.96 
0.96 



2,74 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



37 

37 

37 

37 

37 

37 

37 



6 

6 

6 

6 

6 

6 

6 



0,00 
1.08 
1.08 
1.08 
0.00 
1.35 
1. 35 



74 


3 


2.56 


35 


3 


1,96 


70 


3 


0.95 


35 


3 


4 .62 


72 


3 


ID 

O 


35 


3 


3.90 



13.77 
26 .41 
26 . 41 

26.41 
16 .17 

25.41 
24.40 



10.46 
12 .62 
12.62 
12.93 
12.04 
12.62 
10.51 



6 .20 
12.64 
12.64 
12.64 
6,17 
10 . 58 
10.58 



5.73 
39 .98 
39.98 
39.98 
12.25 
17.38 
16.05 



0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 



7.08 



o 
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TABLE 2, cont.. 

Variable Name 



Indiana 
wa ' d . t~ - P 



184. Health education 

185. 

186. 

187. 

188. 

189 . 

190. 



taught wi th science 

Kindergarten 
Grade 1 
Grade 2 
Grade 3 
Grade 4 
Grade 5 
Grade 6 



191 . 
192. 



193. 

194. 

195. 

196. 
197 . 
198. 



Narcotics or drug abuse education 
taught 

Narcotics and drug abuse education 
taught with science 

Kindergarten 
Grade 1 
Grade 2 
Grade 3 
Grade 4 
Grade 5 
Grade 6 



199- Science consultant or supervisor 
help available 

200. General elementary supervisor 
available^ general knowledge of 
science 

201. General supervisor v/ith special 
science competence 

202. Elementary science consultant, 
supervisor, or specialist 

203. Classroom teacher with special 
science training 



204 . 


High s 


chool science tc:icher 


205 . 


Other 


consultant help available 


2G 6 . 


Extent 


of consultant usage 

Kindergarten 


207 . 




Grade 1 


208. 


. 


Grade 2 


209 . 




Grade 3 


210 . 




Grade 4 


211. 




Grade 5 


212 . 




Grade 6 



213. Consultant plans or works with 
teacher * Kindergarten 

214 ^ Grades 1-3 

21 c Grades 4-6 



216. Consultant teachers science lessons 

in classroom Kindergarten 

217 . Grades 1—3 

2 to* Grades 4—6 



76 

76 

76 

76 

76 

76 

76 



76 



76 

76 

76 

76 

76 

76 

76 



76 



76 



76 

76 

7G 

76 

75 



76 
76 
76 
7 6 
76 
76 
76 



10 

18 

19 



9 

15 

16 



219,. Consultant 

220 . 

221. 

222. Consultant 

223. 

224. 



introducers science units 



Kindergarten 9 
Grades 1-3 14 
Grades 4-G 16 

provides materials 

Kindergarten i i 
Grades 1-3 16 
Grades 4-C 16 



a 

6 

6 

6 

6 

6 

6 



6 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 



9 

9 

9 

9 

9 

9 

9 



6 

6 

6 



6 

6 

6 



6 

6 

6 



6 

6 

6 





Oregon 




■y a b 


cl 


, f , b 




5.55 


37 


6 


4 .30 


6 - 00 


37 


6 


4.12 


6.00 


37 


6 


7.4 2 


6 .24 


37 


6 


7.4 2 


8.06 


37 


6 


4 .64 


8.06 


37 


6 


3 . 82 


8.51 


37 


6 


4 .96 


2.09 


37 


6 


7 . 88 


1.05 


37 


6 


14 .10 


2.94 


37 


6 


14 .10 


5. 76 


37 


6 


14 . 10 


3.45 


37 


6 


16.84 


0. 36 


37 


6 


20.95 


2.01 


37 


6 


25.06 


2.94 


37 


6 


16 , 84 


7.72 


37 


6 


6.12 


3.57 


37 


6 


7.84 


3.65 


37 


6 


8.49 


5 . 17 


37 


6 


8.30 


9.83 


37 


6 


6 .65 


7 - 48 


37 


6 


6.5 5 


3.65 


37 


6 


8.49 


4 .57 


37 


9 


2.29 


9 . 15 


37 


9 


10.54 


5.78 


37 


9 


11 . 32 


7.63 


37 


9 


12.29 


7 ,37 


37 


9 


10.59 


11.50 


37 


9 


7.93 


13-75 


37 


9 


8.25 


1. 11 


4 


6 


1.33 


5 . 33 


13 


6 


3.85 


5.11 


13 


6 


1.00 


2.06 


4 


6 


0.00 


1.07 


13 


6 


0 .75 


1.07 


14 


6 


0.06 


2 .06 


4 


6 


0 .00 


2 . 29 


13 


6 


0.04 


1.40 


14 


6 


1.59 


4 - 30 


5 


6 


0.83 


11. 15 


13 


6 


6 , 80 


2.98 


14 


6 


0.93 
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Var iab le Name 



225 , 



226 . 
227 • 



228. 



229 . 

230 - 



231 . 



232 . 
233. 



234, 



235, 
236 , 



Consultant help:? plan fici.cl trips 
Ki idercjarten 
Grades 1-3 
Grades 4-6 

consultant evaluates ; cionce teaching 
Kir^derqarten 
Grades 1-3 
Grades 4-6 

Consultant demonstrates teaching 
to teacher groups Kindergarten 
Grades 1-3 
Grades 4-6 

Consultant organizes and directs 
teacher workshops Kindergarten 
Grades 1-3 
Grades 4-6 



237. Consultant works with small groups 

of children Kindergarten 

238. 

2 39, 



Grades 1—3 
Grades 4—6 



240 Consultant works in other ways 

Kindergarten 
Grades 1-3 
Grades 4-6 



241. 
242 . 



O*r-or 
^ ; 3 . 
244 . 

2 45. 
246 . 

247. 

248. 
249 . 



t un i t ios for ins er vice education 
Te a che r s~^ meo tings 
Curriculum develcpmont and 
revision 

Elementary science courses 
Elerrontary LJcLenco workshops 
Visitations and teaching 
demonstrations 

Television and radio programs ^ 

Other inservice activities underta.-wen 



Indiana 




Ore 


non 

. f . 





N d 


. f . 


Y ^ 


N d 


9 


6 


1 .44 


4 


6 


0 .00 


14 


6 


4.32 


13 


6 


1.17 


15 


6 


2.80 


14 


6 


0 .06 


9 


6 


0.23 


4 


6 


0 .00 


14 


6 


0.53 


13 


6 


0 .13 


15 


6 


0 .94 


14 


6 


0 .21 


10 


6 


2.86 


4 


6 


0 .00 


14 


6 


2.12 


13 


6 


2.25 


16 


6 


2.98 


14 


6 


10 . 13 


10 


6 


2 .92 


4 


6 


4,00 


14 


6 


2 .71 


13 


6 


2.25 


15 


6 


2.97 


14 


6 


1.95 


8 


6 


0.53 


5 


6 


0,83 


12 


6 


0.43 


13 


6 


0.44 


13 


6 


0.65 


14 


6 


0.28 


0 






2 


6 


0.00 


0 




_ 


3 


6 


0.75 


0 


- 


- 


3 


6 


0 .00 


71 


6 


0.96 


37 


6 


0.66 


71 


6 


1.52 


37 


6 


1.31 


71 


6 


0,74 


37 


6 


0.56 


71 


6 


1.45 


37 


6 


3 . 52 


71 


*6 


1.85 


37 


6 


11.37 


71 


6 


1.14 


37 


6 


4 .06 


71 


6 


1.94 


37 


6 


0 . 41 



^Number of usable responses. 



^Degrees of 
values for 



freedom and 
un col lapsed 



chi square 
da ta . 
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TABLE 3 

CHI SQUARE VALUES FOR TEACHER RESPONDENT VARIABLES 
ASSOCIATED WITH SCHOOL ENROLLMENT SIZE FROM 
DATA OF THE TWO COMBINED REGIONS^ 





Variable Name 




d.f.^ 




1. 


Sex 


814 


6 


15 .98 


2 . 


Degree held; Masters 


811 


3 


15 . 01 


3. 


Background in undergraduate 
biological sciences 


815 


12 


23.57 


4. 


Background in undergraduate 
physical sciences 


815 


12 


24.94 


5 . 


Background in graduate science 
education 


815 


9 


23.9 


6 . 


Science inservice programs; 
teachers ' meetings 


815 


6 


15.45 


7 . 


Inservice curriculum development 
and revision 


815 


6 


13 . 39 


8 . 


Inservice elementary science 
courses 


815 


6 


13.89 


9 . 


Inservice elementary science 
v/orkshops 


815 


6 


16 . 34 


H 

O 

• 


Inservice visitations and 
demonstration teaching 


815 


6 


14 .26 


11. 


Inservice television and 
radio programs 


815 


6 


13.68 


12 . 


Other inservice science 
education programs 


815 


6 


17.47 


13. 


Science equipment adequate 


815 


9 


18 . 34 


14 . 


Opaque projector availab3.e 


815 


3 


19.21 
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TABLE 3 , cont . 





Variable Name 




N^ 


d. f 


x" 


15 . 


Micro— pro j ector 


available 


815 


3 


21.04 


16 . 


Number of students in 
sample class 


815 


15 


91. 3 


• 

I— 1 


Number of times per week 
sample class taught 


815 


15 


43.52 


H 

CO 

• 


Teacher's role 


in sample class 


815 


24 


57 . 11 


19 . 


Type of room used for sample 
class 


815 


12 


29 . 72 


20 . 


Textbooks used. 


type , 3 


814 


6 


21.50 


21. 


Textbooks used, 
date 3 


publication 


815 


15 


59 . 52 
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TABLE 4 

CHI SQUARE VALUES FOR TEACHER RESPONDENT VARIABLES NOT 
ASSOCIATED WITH SCHOOL ENROLLMENT SIZE FROM DATA 
OF THE TWO COMBINED RL'JGIONS 



Variable Name 


N^ 


d.f.^ 




Basis of employment: full or 

part time 


815 




2 . 85 


Age 


815 


18 


17 . 82 


Yea.rs of teaching experience; 
elementary school 


815 


12 


10 . 00 


Years of teaching experience; 
secondary school 


815 


6 


8 .41 


'ears of experience teaching 
science; elementary school 


815 


12 


6.41 


Years of experience 
in schoo3. system 


815 


6 


7 . 32 


Degree held; Bachelors 


813 


3 


3.94 


Degree held; Doctorate 


809 


3 


3 . 87 


Degree held; Specialist 


811 


3 


6 . 82 


No degree held 


811 


3 


6.15 


Degree held; other 


811 


3 


0 .62 


Enrolled in degree program 


796 


3 


1.88 


Program enrolled in 


815 


15 


6.38 


Background in undergraduate 
earth sciences 


815 


12 


11.44 


Background in undergraduate 
math 


815 


12 


16.02 
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TABLE 4, cont. 



Variable Name 


N^ 


-r b 

d . f . 


2 b 
X 


Background in undergraduate 
science teaching luethods 


815 


12 


17.69 


Und.ergrad.uate student teaching 
in science 


815 


12 


15.84 


Background in graduate biology 


815 


9 


11.76 


Background in graduate physics 


815 


9 


12.52 


Background in graduate 
earth science 


815 


9 


11.53 


Background in graduate math 


815 


9 


7 .01 


Science Course Improvement Project 
taught; 1 


807 


^9 


18.98 


Science Course Improvement Project 
workshop; 1 


813 


6 


10 - 70 


Science Course Improvement Project 
taught; 2 


811 


39 


23 . 12 


Science Course Improvement Project 
vjorkshop; 2 


813 


6 


7 .72 


Science Course Improvement Project 
taught ; 3 


812 


39 


14.63 


Science Course Improvement Project 
workshop? 3 


812 


6 


2 . 84 


Science Course Improvement Project 
taught; 4 


812 


39 


1.58 


Science Course Improvement Project 
workshop ; 4 


813 


6 


3 .97 


Science facilities available; 
audio— tutorial lab. 


814 


3 


1.17 
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TABLE 4 , cont. 



Variable Name 




j b 




Closed circuit television available 


812 


6 


2 .66 


Computer terminals available 


815 


3 


1.55 


Greenhouse available 


815 


3 


3.34 


Observatory available 


814 


3 


3 . 53 


Outdoor laboratory available 


815 


3 


6.76 


Planetarium available 


815 


3 


1.26 


Science darkroom available 


815 


3 


9 .91' 


Science museum available 


814 


3 


3 . 26 


Ventilated animal housing 
available 


815 


3 


14.01 


Weather station available 


814 


3 


1.71 


Science supplies adequate 


815 


9 


16 . 11 


Audio-vis\ial aids available; 
movie projectors 


815 


3 


5.88 


Film loop projector available 


815 


3 


2 .45 


Slide projector available 


815 


3 


4 .28 


Overhead projector available 


815 


3 


31.92 


Phonograph available 
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3 


0.41 


Tape recorder available 


815 


3 


3.36 


Television availabl,^ 


815 


3 


3.42 


Commercial models available 
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3 


5.50 


Commercial charts avciilable 


814 


3 


5.30 
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TABLE 4, cont. 



Variable Name 




. ^ b 

d . f . 




Teaching problems; inadequate room 
facilities 


815 


9 


3.75 


Teaching problems ; lack of 
supplies & equipment 


815 


9 


H 

• 

H 

0 


Teaching problems ; lack of funds 
for supplies 


815 


.. ^ g- 


7 .17 


Tea-.hing problems; lack c 
conui'.unity support 


815 


9 


10 . 50 


Teeiching problem;:;; inability 
to improvise 


815 


9 


7 .44 


Teaching problems ; inadequa.te 
knowledge of science 


815 


9 


11.21 


Teaching problems; inadequate 
knowledge of methods 


815 


9 


6 .32 


Teaching problems; inadequate 
consiiltant service 


815 


9 


10 . 51 


Teaching prob] ems ; lack of 
teacher interest 


815 


9 


15.21 


Teaching problems ; vague 
science program 


815 


9 


8.55 


Teaching problems; science 
considered unimportant 


814 


9 


7.92 


Teaching problems; lack of 
time to teach science 


815 


9 


8 . 85 


Teaching problems; lack of 
inservice opportunities 


815 


9 


10 .03 


Other teaching problems 


815 


9 


7 . 30 


Minutes per v/eek sample class 
taught science 


815 


24 


17.50 
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TABLE 4 , cont . 



Variable Maine 




d. f 




Teaching pattern 
sample class 


used in 


815 


18 


117.06^ 


Single text with 


lab manual used 


815 


3 


1.28 


Locally prepared 
material used 


curriculum 


814 


3 


2 .90 


Single textbook 


used 


813 


3 


5.78 


Separate Irboratory manual used 


815 


3 


4 .71 


Multiple textboolcs including 
lab manuals used 


815 


3 


5.05 


Other curriculum 


. material used 


815 


3 


4 . 40 


Multiple textbooks used 


811 


3 


6.07 


Textbooks used; 


type, 1 


815 


6 


5 . 27 


Textbooks used; 


pub 1 i s hed , 1 


814 


60 


148.94 


Textbooks used; 


date published, 1 


810 


15 


18.27 


Textbooks used; 


type , 2 


813 


6 


7 . 82 


Textbooks used; 


publisher, 2 


813 


60 


262 . 87*== 


Tectbooks used; 
date , 2 


publication 


815 


15 


44 . 82*= 


Textbooks used; 


publisher, 3 


815 


60 


158 . 64<3 


Additional text 


or materials used 


815 


3 


11.29*= 


Science Course Improvement Project 
used, name, 1 


815 


33 


21.74 


SGIP printed materials used, 1 


111 


3 


0 . 20 


SCIP kits used. 


1 


116 


3 


1.03 



O 

ERIC 
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TABLE 4, cont. 



Variable Name 




d. f 




SCIP proportion used in sample 
class, 1 


111 


9 


2.15 


SCIP used, name, 2 


815 


33 


18.04 


SCIP printed materials used, 2 


21 


3 


1.08 


SCIP kits used, 2 


21 


3 


0 . 90 


SCIP proportion used in sample 
class, 2 


20 


9 


8 . 00 


SCIP used, name, 3 


815 


33 


17.97 


SCIP printed material used, 3 


815 




0 . 87 


SCIP kits used, 3 


8 


3 


3.2 


SCIP proportion used in sample 
c].ass , 3 


6 


9 


0 . 0 


Learning activities used most 
often; lecture 


815 


12 


19 . 37 


Learning activity used most 
often; individual lab 


815 


12 


17.99 


Learning activity used most 
often; lecture/discussion 


815 


12 


27 . 56' 


Learning activity used most 
often; group lab 


815 


12 


5.74 


learning activity used most 
often; small group discussion 


815 


12 


17 . 45 


Learning activity used most 
often; in-class written assignments 


815 


1.2 


5.91 


Learning activity used most 
often; science demonstration 


815 


12 


23 . 64 




186 
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TABLE 4 , cont. 



Variable Names 




d. f 


2 b 
X 


Learning activity used most 
often; field work 


815 


12 


51.61^ 


Learning activity used most 
often; films 


815 


12 


15 . 84^ 


Learning activity x-sed most 
often; programmed instrxiction 


815 


12 


7.24 


Learning activity used most 
often; independent study 


815 


12 


6 .81 


Learning activity xised most 
often; audio- tutorials 


815 


12 


6.91 


Learning activity u.sed most 
often; televised instruction 


813 


. 12 


3.92 


Satisfaction with teaching science 


815 


15 


22 ,04 



‘^Nutmber of usable responses. ^Degrees of freedom and chi 
square values for uncol2 apsed da.ta . ‘^Probability > .05 

with collapsed data, expected V2i3.ue > 5. *^-7ipparent sig- 
nificance due to high value was due to small number of 
cases reporting use of third textbook. No basis existed 
for combining cells with expected number < 5. 
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TABLE 13 

SCHOOL ORGANIZATION FOR SCIENCE TEACHING: PERCENT OF 

TEACHERS BY STA.TE AND REGION REPORTING CERTAIN 
NUMBER OF TINES PER WEEK SCIENCE IS TAUGHT 
TO SELECTED SCIENCE CLASS 



State & Sample 

Recrion Size 




N UTtib e r o 
Ta 


f Times 
uqht Per 


Science Is 
Week 




1 


2 


3 


4 


5 


1111 no i s 


158 


0 . 6 


8 . 9 


19 . 0 


3 6.5 


53 . 2 


Indiana 


91 


3. 3 


14 . 3 


17 . 6 


22 . 0 


3 8.5 


Michigan 


131 


2 . 3 


16 . 8 


26.0 


16 . 0 


35 . 1 


Ohio 


275 


4 . 4 


9 . 8 


20.0 


13 . 5 


46.9 


Wisconsin 


68 


2 . 9 


7 . 4 


11.8 


20 . 6 


57.4 


Alaska 


5 


0 . 0 


0 . 0 


40.0 


0 . 0 


40 . 0 


California 


260 


11.5 


20.4 


19 . 6 


15 . 0 


25 . 4 


Hawai i 


17 


11 . 8 


52 . 9 


23 . 5 


0 . 0 


5.9 


Nevada 


10 


0 . 0 


0 .0 


30 . 0 


10 . 0 


50 . 0 


Oregon 


42 


9 . 5 


2S . 6 


23.8 


7 . 1 


28.6 


Washington 


69 


4 . 4 


15 . 9 


33 . 3 


14 . 5 


27.5 


Region I 


723 


2 . 9 


11 . 2 


20 . 2 


16 . 5 


46 . 3 


Region II 


403 


9 . 7 


21 . 1 


23 . 1 


13 . 2 


2 6.3 
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BY STATE AND 



TABLE 15 

ORGANIZATION : PERCENT OP TEACHER 

REGION REPORTING CERTAIN STUDENT 
IN SELECTED SCIENCE CLASS 



RESPONDENTS 

r;l-lROLLMENTS 



State Sc 
Region _ 



Sample 

Size 



Less than 
20 



N umbor of Student s 

’ 35 or Non— 

20-2 25-2 9 30-34 More Response 



Illinois 


15 


8 


Indiana 


9 


1 


Michigan 


13 


1 


Ohio 


27 


5 


V7is ccnsin 


6 


8 



Alaska 


5 


California 


260 


Hav/aii 


17 


Nevcida 


10 


Oregon 


42 


Washington 


69 



Region I 


72 3 


Region II 


40 3 



7.6 
0 . 0 
0 . 0 
4 . 0 
1 . 5 



0 . 0 
3 . 5 
5 .9 
0 . 0 

4 . 8 

5 . 8 



3 . 3 
4 . 0 



23 . 4 
14 . 3 
12 . 2 
18 . 9 
29 - 4 



60 . 0 
5 . 0 
0 . 0 
0 . 0 

30 . 9 

18 . 9 



19 . 3 

10 . 4 



33 - 6 

45 . 1 

38.2 
33 . 1 
33 . 8 



20 . 0 

24.2 

35.3 
10 .0 
45 . 2 
26 . 1 



36 . 0 

27 . 1 



22.8 

26 .4 
35.1 
31 . 6 

23 . 5 
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43.1 
29 . 4 
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37.5 
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11.0 
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7 . 6 
10 . 3 
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11 . 6 
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20 . 0 

5 . 4 
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10 . 0 
4 . 8 

1 . 5 



2 . 8 
4 . 5 
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TABLE 16 

CHARACTERISTICS OF TEACHER RESPONDENTS: PERCENT BY STATE AND REGION 

EMPLOYED FULL TIME AND PERCENT MALE AlslD FEMALE 
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TABLE 17 

CHAEACTERISTICS OF TEJiCKER RESPONDENTS : PERCENT BY ST7s.TE 

AND REGION REPORTING CERTAIN AGES IN YEARS ^ 









A.ge in Years 




State & 
Region 


Sample 

Size 


Under 

30 


30-39 40-49- 50-59 


60 or Non- 

more Response 



Illinois 


158 


33.6 


20 . 3 


13.9 


8.2 


1 . 9 


22 . 2 


Indiana 


91 


35.2 


19 . 8 


16 . 5 


5 . 5 


3.3 


19 . 8 


Michigan 


131 


32.1 


19.1 


13 . 7 


9 . 9 


1.5 


23 . 7 


Ohio 


275 


34 . 2 


16 . 4 


17.1 


13 . 5 


2.9 


16 . 0 


Wisconsin 


68 


23.5 


27 . 9 


8 . 8 


16 . 2. 


1.5 


22 . 1 



Alaska 
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80 . 0 


20.0 


0 . 0 


0 . 0 
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0 . 0 


California 


260 


21.5 


18 . 1 


23.1 


10 - 4 


1.5 


25 . 4 


Hawaii 


17 


17.6 


41 . 2 


23 - 5 


5.9 


5.9 


5 . 9 


Nevada 


10 
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20 . 0 


40 . 0 


0 . 0 
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40 . 0 


Oregon 
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3 3.3 


11.9 


11.9 


11.9 


4 . 8 


26 . 2 


Washington 


69 
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18 . 9 


10 . 2 
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29 . 0 



Region I 


723 


32 . 7 


19 . 4 


15 . 0 


11.1 


2.4 


19 .5 


Region II 


403 


24.3 


18.9 


19 . 8 


9 . 7 


2.0 


25 . 3 



Percanta.g'as may not 



equal 100 due to roundinq. 




TABLE 18 

CHARACTERISTICS OF TEACHER RESPONDENTS: PERCENT BY STATE AND REGION 

REPORTING CERTAIN YEARS OF TEACHING EXPERIENCE IN 
ELEMENTARY AND SECONDARY SCHOOLS^ 
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Percentages may not equal 100 due to rounding. 
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T 

CHARACTERISTICS OF TE.n, 
AND REGION RSPORTIZ-JG C 

AZ^ EE 



ABLE 19 

-CHER RESPONDENTS 
’■■'RTAIN YEARS OF 

:Eienta.ry school^ 



PER< 



TEA.CHING 



NT BY STATE 
SCIENCE IN 



State & 
Region 



_ jTui:ib £^ or Years Teaching Science 

Sample Less Than 5-9 10-19 20-29 more^ 

— years Years Years Years Yea^rs 



Non- 

Res por^e 



Illinois 158 
Indiana 91 
Michigan 131 
Ohio 275 
Wisconsin 68 

Alaska 5 
California 260 
Hawaii 17 
Nevada 10 
Oregon 42 
Washington 69 

Region I 12 . 2 , 
Region II 403 



42.4 


26.0 


24 . 3 


39 - 6 


25.3 


26 . 4 


0 . 5 


24.4 


20 . 6 


37.1 


27.3 


23.7 


25 . 0 


30.9 


33 . 8 



40 .0 


40 . 0 


20 . 0 


27.7 


31.2 


28 .1 


11.8 


29 . 4 


35.3 


40.0 


40 - 0 


20 . 0 


33.1 


23 . 8 


19 .0 


33.3 


40 . 6 


21.8 



38.2 


26 . 7 


24 . 5 


29 . 5 


32.5 


25.8 



2 . 5 


2.5 


1.9 


6 . 6 


1.1 


1.1 


9.9 


2 . 3 


2 . 3 


6 . 2 


1 , 1 


4 . 7 


7.4 


2.9 


0 . 0 


0 . 0 


0 . 0 


0 . 0 


8.5 


0 . 8 


3 . 8 


17.6 


5.9 


0 .0 


0 . 0 


0 . 0 


0 . 0 


16.7 


2.4 


0 . 0 


2.9 


0 . 0 


1.5 


6 . 3 


1.8 


2.5 


8.4 


1.0 


2 . 7 



a 



Percentages 



may not equal 100 due to rounding 





TABLE 20 

CHARACTERISTICS OF TEACHER RESPONDENTS: PERCENT BY 

STATE HAVING CERTAIN YEARS OF TEACHING EXPERIENCE 
AT PRESENT SCHOOL SYSTEM 
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TABLE 21 

CHARACTERISTICS OF TEACHER RESPONDENTS; PERCENT BY STATE AND REGION 
HOLDING EACH TYPE OF COLLEGE DEGREE AND PERCENT ENROLLED 
IN A FORMAL DEGREE PROGRAM 
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T AB1.E 2 2 

CHARACTI’.RISTZCS OF TSACIilZR RESPONDENTS : PERCENT BY 

STATE AND PEIGION REPORTING CERTAIN UNDERGRADUATE 
SEjyiESTER HOURS CREDIT IN BIOLOGICAL SCIENCES^ 



N'u.irUs^r ox Sstnostsir Ivou-itb 

None 

State & Sample and Non- - 7 _i o 

Region Size Response 1—3 4 — 6 7 — 1_2 



edit 



13 or 
raore 



Illinois 

Indiana 

Michigan 

Ohio 

Wisconsin 



A-laska 

California 

Hawaii 

Nevada 

Oregon 

Wash i ngton 



Region I 
Region II 



158 10.1 13.9 

91 11.0 14.3 

131 16.0 7.6 

275 9.0 14.9 

68 23.5 17.7 



5 0.0 0.0 

260 17.7 16.5 

17 • 5.9 35.3 

10 60.0 0.0 

42 14.3 11.9 

69 8.7 39.1 



723 12.1 13.9 

403 16.1 20.1 



20.3 30.4 25.3 

30.3 25.3 18.7 

26.7 27.5 22.1 

31.3 22.9 21.9 

19.1 26.5 13.3 



0.0 40.0 60.0 

22.7 20.0 \ 23.1 

29.4 17.6 11.8 

10.0 10.0 20.0 

40.5 19.0 14.3 

18.9 18.9 14.5 



26.9 26.1 21.2 

23.8 19.6 20.3 



^-Percentages nay not equal 10 0 due to rounding. 
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TABI.E 23 

CHARACTERISTICS OF TEACHER RESPONDENTS : PERCENT BY STATE 

AND REGION REPORTING CERTAIN UNDERGRADUATE SEMESTER 
HOURS CREDIT IN PHYSICAL SCIENCES^ 



state & Sample 

Recri-on Size 


Number of Semester 


Hours Credit 


None 
and Non- 
Res oonse 


1-3 


4-6 


7-12 


13 or 
more 


Illinois 


158 


17.1 


17.1 


24.7 


27.9 


13.3 


Indiana 


91 


22.0 


16.5 


30.8 


22.0 


8.8 


Michigan 


131 


29.8 


16.0 


29.8 


15.3 


9.1 


Ohio 


275 


17.5 


27.6 


29.8 


14.2 


10.9 


Wisconsin 


68 


33.8 


17.7 


20.6 


14.7 


13.2 


Alaska 


5 


0.0 


20.0 


20.0 . 


20.0 


40.0 


California 


260 


17.7 


21.9 


25.4 


17 . 3 


17.7 


Hawaii 


17 


17.6 


41.2 


23 . 5 


5.9 


11 . 8 


Nevada 


10 


40.0 


0.0 


20.0 


20.0 


20.0 


Oregon 


42 


19.1 


23.8 


38.1 


4.8 


14.3 


Washington 


69 


18.8 


29.0 


17.4 


20.3 


14 . 5 


Region I 


723 


21.5 


21.1 


28.3 


18.4 


11.2 


Region II 


403 


18.4 


23.6 


25.3 


16 . 1 


16 . 6 


^Percentages 


may not 


egual 100 


due to 


rounding . 
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TABLE 24 - _ . _ 

CHAR7\CTERISTICS OF TEACHER RESPONDENTS: PERCENT BY STATE 

AND REGION REPORTING CERTAxN UNDERGRADUATE SEMESTER 
HOURS CREDIT IN EA.RTK SCIENCES^ 



State & Sample 

Rccrion Size 


Number of 


Semester Hours Credit 


None 
and Non- 
Resnonse 


1-3 


VO 

1 


7-12 


13 or 
more 


Illinois 


158 


51.9 


21.5 


13 . 3 


9 .5 


3.8 


Indiana 


91 


41.8 


29 .7 


16 . 5 


9.9 


2 . 2 


Mi ch i gan 


131 


51.9 


24 .4 


14 . 5 


6.1 


3.1 


Oh.io 


275 


49.8 


22 .6 


16-7 


7,6 


3 . 3 


Wisconsin 


68 


45-6 


19.1 


14 . 7 


14.7 


5.9 


Alaska 


5 


40 - 0 


20 . 0 


0 . 0 


20 -0 


20 .0 


California 


260 


47.7 


24 - 2 


17-7 


6 . S 


3 . 4 


Ka:-/aii 


17 


52.9 


23,5 


23-5 


0 . 0 


0 . 0 


Nevada 


10 


60.0 


0 .0 


20 - 0 


20 -0 


0 . 0 


Oregon 


42 


52.4 


14 .3 


28-6 


4 . 8 


0 . 0 


Washington 


69 


42.0 


31.9 


13 . 1 


8-7 


4.4 


Region I 


723 


4 8-9 


23-7 


15.4 


8.6 


3-5 


Region II 


403 


47.6 


24.1 


18 - 1 


7.2 


3-0 



^Percentages ixiay not equal 10 0 due to rounding- 
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TABT.E 25 



characteristics of TEA-CHER RESPONDENTS: PERCENT BY 

STATE AND REGION REPORTIiTG CERTA.IN IRJDERGPvADUATE 
SEMESTER HOURS CREDIT IN IIATHEIIATICS 



State & 
Region 


Sample 

Size 


Number of 


Semester 


Hours 


Credit 


” None 
and Non- 
Response 


1-3 


4-6 


7-12 


13 or 
more 


Illinois 


158 


14.6 


13.9 


27.9 


32 . 3 


11.4 


Indiana 


91 


16.5 


13 . 2 


30 - 8 


33.0 


6 . 6 


Micliigan 


131 


24 .4 


22.1 


26 . 7 


21 . 4 


5 . 3 


Ohio 


275 


20 .0 


18.5 


31.6 


24.0 


5.8 


Wisconsin 


68 


22 . 1 


11 . 8 


27.9 


32 . 3 


5.9 



Alaska 


5 


0 . 0 


20.0 


20.0 


0 .0 


60.0 


Cali f ornia 


260 


23.1 


18.5 


23.5 


20 . 4 


14.6 


Hatvaii 


17 


47.1 


23.5 


5.9 


23.5 


0.0 


Nevada 


10 


50.0 


0 .0 


20 .0 


20 .0 


10.0 


Oregon 


42 


19 .1 


11.9 


42.9 


23.8 


2.4 


p-J^ashingbon 


69 


24.6 


21.7 


20 . 3 


24.7 


3 . 7 


Region I 


723 


19.3 


17.0 


29 . 5 


27.4 


6 . 8 


Region II 


403 


24.3 


18 . 4 


24.1 


21.3 


11.9 



"'•Peircentages may not equal 10 0 due to rounding- 
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TABLE 2 6 

CHARACTERISTICS OF TEACHER RESPONDENTS : PERCENT BY STATE 

AND RECION REPORTING CERTAIN NUMBERS OF UNDERGRADUATE 
CREDIT HOURS IN SCIENCE TEACHING METHODS^ 



state & 
Reg-ion 


Sample 

Size 


Number of 


Semester 


Hours 


Credit 


None 
and Non- 
Response 


1-3 


4-6 


7-12 


13 or 
more 


Illinois 


15 8 


41.1 


44 . 3 


9.5 


4.4 


0 . 6 


Indiana 


91 


23.1 


56.1 


18 . 7 


1.1 


1.1 


Mi ch.iga.n 


131 


38.2 


39.7 


13.7 


4.6 


3 . 8 


Ohio 


275 


34.2 


45.1 


14.9 


5.1 


0 . 7 


Wisconsin 


68 


29.4 


52.9 


16.2 


1.5 


0 . 0 


Alaska 


5 


20 . 0 


40.0 


20 .0 


0.0 


20 . 0 


California 


260 


42.3 


40.0 


12.3 


3.1 


2.3 


Hawaii 


^17 


17.7 


70 . 6 


5.9 


5.9 


C . 0 


Nevada 


10 


40.0 


40.0 


20 . 0 


0 .0 


0.0 


Oregon 


42 


45.2 


33.3 


16 . 7 


0.0 


4 . 8 


Washington 


69 


26.1 


62.3 


8 . 7 


2.9 


0 . 0 



Region I 723 

Region II 403 


34.4 

38.7 


46.4 
44 . 4- 


14.3 

12.2 


4.0 

2.7 


1.0 
2 . 0 


^Percentages 


may not 


equal 100 


1 

due to 


rounding . 
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TABLE 27 

CT-iAK-^CTErlSTICS OF TEACHER RESPONDENTS : 
A-I'TD region reporting CERTAIN LR-TDERGRIi. 
CpjjDlT HOURS IN STUDENT TEACHING 



PERCENT BY STATE 
DUATE SEMESTER 
IN SCIENCE^ 



State & 
Reaiojl- 



iTuinber o£ Semester Hours 

None 

5a.inple a.nd Non- 

Size^ Rasoonise 1—3 4 — 6 1 —\ 2 . 



Ciredit 



13 or 
more 



Illinois 


158 


76.6' 


Indiana 


9 1 


63.1 


MichiG^n 


131 


76 . 3 


Ohio 


275 


81.1 


77isconsii^ 


68 


70.6 



7.0 


7.0 


8.9 


15.4 


6 . 6 


8 . 8 


10 . 7 


5.3 


6 . 9 


5.1 


6 . 2 


6.6 


13.2 


11.8 


4 . 4 



0.6 
1.1 
0 . 8 
1.1 
0 . 0 



AlasK^ 


5 


60 . 0 


Calif^nnia 


260 


76.9 


Kav/aii 


17 


94.1 


Nevada 


10 


90.0 


Oregon 


4 2 


73.8 


Washington 


69 


83.4 



0 . 0 


0 .0 


20.0 


11.9 


3.5 


6 . 9 


0.0 


0.0 


5.9 


0.0 


0 .0 


10.0 


11.9 


4 . S 


7 . 1 


5.8 


1.5 


4. 4 



20 .0 
0 . 8 
0 . 0 
0 . 0 
2. 4 
0 . 0 



Region 1 
Region lx 



723 75.9 

403 79.7 



8.6 6.8 

9.9 3.0 



7.1 

6.7 



0.7 

0.8 



3-peroentages may not dqual 100 due to rounding. 
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SCIENCE EQUIPMENT AND SUPPLIES: PERCENT OF TEACHERS BY STATE 

AND REGION REPORTING EXTENT OF ADEQUACY OP SCIENCE 
SUPPLIES AND EQUIPMENT 






r;w5»w«a!f 











CD 
































-P 


































r—J 


in 








o 


oo 


CTk 


o 


o 












































iTT* 


1-0 


CJ*. 


ro 






o 


VO 




o 


o 


VO 


1 — i 


VO 






CL? 


in 




in 




in 






in 


ro 


in 




in 








































c 
































CD 
































4J 




























-p 




cd 




























c 




^3 




a\ 


CM 




1 — i 


o 


in 


f-H 


o 


o 




VO 


CTi 


(D 




O’ 


























00 






CD 


in 


CM 


1 — i 


ro 




o 


CO 




o 


o 


VO 


1 — i 


a. 






cn 










CO 






VO 


in 








•rH 




Cd 
































r: 




























tr 




1— I 




























w 


































I— 1 
































a 


si: 

•rH 






























-1— ' 
o 


CO 




CO 


CT\ 


in 


o 


in 


o 


o 


o 






CM 




r—\ 




























ro 




CLi 


O 


CO 


'vT 


fO 




1 — i 


o 


ro 


o 


o 


o 




in 






fd 


















1 — i 












o 


PJ 






























o 


CD 

t \ 
































cd 




crs 




o 




o 


in 


CO 


O 


rH 


ro 


oo 








r— ? 
























• 


• 






o- 




ro 


o 


CO 




o 


ro 


oo 


o 




<Ti 


1 — i 


CM 






CD 


m 


in 


in 




U') 


C^l 


m 


m 


iM 


m 




in 


in 






































































CD 
































-p 




























! w 




cd 




























<u 




P 




lO 


CM 


cr\ 




o 


m 




O 




in 


VO 


a\ 


-H 




O^ 


























CM 


rH 




a 


cr> 


C7^ 


1 — i 


03 




o 


! 1 


1 — i 


O 


CM 


ro 


1 — i 


D- 






ro 


ro 








VO 
















CL 




cd 




























CJj 




c: 




























CO 


>i 


I-H 






























: — i 
































0) 
































-p 


p 






















ro 








cu 


“tH 




ro 




o 


in 


<z> 




O 


o 


o 




o 




I— 1 


























in 








O 




ro 


CD 


CO 


rM 


o 


ro 


o 


o 


o 








g 


cd 












CM 






1 — i 












O 


P! 






























CJ 
































<D 
































1 — i 


<u 
























ro 


ro 




Oa 


tS3 


oo 


1 — i 


1 — i 


in 


CO 


in 


O 




O 


CM 


CTi 




B 




in 


CTi 


ro 




VO 




VO 




1 — i 




VO 


CM 


o 




(C 


CO 


f — i 




1 — i 


CM 






CM 
















CO 
















Cd 








P 




















p 




•rH 








O 




M 








CO 




P 




-H 




p 








-P 


M 


HH 








•H 


Cd 


Cd 




:o 




5^? 








tr> 










P 


o 


p 




P 


cd 


O 


•rH 


Cd 


P 


P 


p 


P 




<D 


O 


P 


cd 


•f—i 




O 






•rH 




O 


•rH 


O 


O 




-P 


•H 


•H 


-r'* 


PJ 


O 


O 


03 


•H 


Cd 


cd 


tr^x: 


•H 


•rH 








1 — i 


rc5 


a 


•rH 


03 


cd 


f— H 


g 


> 


CD 


CO 


CTi 


' Cjt 




-p 


V? 


T-I 


P 


•rH 


x: 


•rH 


1 — 1 


fd 


cd 


CD 


u 


Cd 


CD 


CD 




CO 


fd 


M 


M 


S O 


s: 


< 


CP 




[2; 


o 




Cd 


P4 



216 



190 



TABLE 34 

FACILITIES, EQUIP>IENT AND SUPPLIES: PERCENT OF SCHOOLS BY STATE REPORTING 

HAVING CERTAIN SPECIAL SCIENCE FACILITIES 
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TABCE 35 

EQUIPMENT AMD SUPPLIES! PEHCEMT OF TEACHERS BY STATE REPORTING CERTAIN 
AUDIO-VISUAL AIDS AVAILABLE FOR TEACHING SCIENCE 
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TABLE 36 

SCIENCE FACILITIES? PERCENT OP PRINCIPALS BY STATE AND REGION REPORTING THAT SCIENCE 
WAS PREDOMINMTLY TAUGHT IN A REGULAR CLASSROOM WITH NO SPECIAL 
FACILITIES FOR SCIENCE AT CERTAIN GRADE LEVELS 
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Region I 751 66.3 77.2 78.2 77.2 73.0 64.1 49.0 

Region II 434 71.4 83.2 83.0 81.8 77.9 74.9 67.1 



SCIENCE FACILITIES: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING THAT 

SCIENCE WAS PREDOMINANTLY TAUGHT IN A REGUL.' ' CLASSROOM V/ITH SPECIAL 
FACILITIES FOR SCIENCE AT CERTAIN GRADE LEVELS 
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n TABLE 38 

SCIENCE FACILITIES: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING THAT 

SCIENCE WAS PREDOMINANTLY TAUGHT IN A SPECIAL ROOM TO WHICH CHILDREN 
GO FOR SCIENCE AT CERTAIN GRADE LEVELS 
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TABLE 39 

SCIENCE FACILITIES: PERCENT OF TEACHERS BY STATE 

REPORTING CERTAIN KINDS OP ROOMS IN WHICH 
SELECTED CLASS WAS CONDUCTED 
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Region I 723 14.0 61.2 23.3 

Region II 403 8.4 72.5 17.6 



TABLE 40 

SCIENCE TEXTBOOKS; PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 
NO SCIENCE TEXTBOOK SERIES ADOPTED AT CERTAIN GRADE LEVELS 
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TABLE 41 

SCIENCE TEXTBOOKS: PERCENT OP PRINCIPALS BY STATE AND REGION REPORTING 

SINGLE SCIENCE TEXTBOOK SERIES ADOPTED AT CERTAIN GRADE LEVELS 
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TABLE 42 

SCIENCE TEXTBOOKS: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING TWO 

OR MORE SCIENCE TEXTBOOK SERIES ADOPTED AT CERTAIN GRADE LEVELS 
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SCIENCE COURSE IMPROVEMENT PROJECTS: PERCENT OP PRINCIPALS BY STATE AND REGION 

REPORTING THAT OTHER SCIENCE COURSE IMPROVEMENT PROJECTS 
WERE USED AT CERTAIN GRADE LEVELS 
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PERCENT OP PRINCIPALS BY STATE AND REGION REPORTING USE OP DEPINITE PROCEDURES POR 
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CURRICULAR AREA AND POR IDENTIPYING CHILDREN WITH 
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TABLE 51 

CURRICULAR PATTERNS: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 

ENVIRONMENTAL AND/OR CONSERVATION SCIENCE TAUGHT IN THEIR SCHOOL 
AND REPORTING SPECIAL FACILITIES AVAILABLE FOR ENVIRONMENTAL 

AND/OR CONSERVATION SCIENCE^ 
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^Percentages may not equal 100 due to rounding. 



TABLE 52 

CURRICULAR PATTERi^S: PERCENT OP PRINCIPALS BY STATE AND REGION REPORTING 

ENVIRONMENTAL AND/OR CONSERVATION SCIENCE TAUGHT AS A SEPARATE 

SUBJECT AT CERTAIN GRADE LEVELS 
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CURRICULAR PATTERNS: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 

ENVIRONMENTAL AND/OR CONSERVATION SCIENCE TAUGHT WITH 
SCIENCE AT CERTAIN GRADE LEVELS 
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TABLE 56 

CURRICULAR PATTERNS: PERCENT OF PRINCIPALS BY STATE, AND REGION REPORTING 

ENVIRONMENTAL AND/OR CONSERVATION SCIENCE TAUGHT WITH TWO OR MORE 
SUBJECTS EXCLUDING SCIENCE AT CERTAIN GRADE LEVELS 
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TABLE 57 

CURRICULAR PATTERNS; PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 
HEALTH TAUGHT WITH ELEMENTARY SCHOOL SCIENCE AT 
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TABLE 58 

CURRICULAR PATTERNS: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 

NARCOTICS OR DRUG ABUSE EDUCATION TAUGHT WITH ELEMENTARY SCHOOL SCIENCE 

AT CERTAIN GRADE LEVELS 
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TABLE 60 

PATTERNS OF SCIENCE TEACHING? PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 
CERTAIN GRADE LEVELS AT WHICH SCIENCE WAS TAUGHT BY A REGULAR CLASSROOM 
TEACHER WHO TEACHES SCIENCE CLASSES FOR OTHER TEACHERS 
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TABLE 63 

PATTERNS OF SCIENCE TEACHING: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 

CERTAIN GRADE LEVELS AT WHICH SCIENCE WAS TAUGHT BY A CLASSROOM TEACHER WITH 
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TABLE 64 

PATTERNS OP SCIENCE TEACHING: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 

CERTAIN GRADE LEVELS AT WHICH SCIENCE WAS TAUGHT BY A CLASSROOM TEACHER 
WITH HELP OF ELEMENTARY SCIENCE SPECIALIST OR 
CONSULTANT PROM THE CENTRAL OFFICE STAFF 
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12.9 12.9 11.3 



TABLE 65 

PATTERNS OF SCIENCE TEACHING: PERCENT OF PRINCIPALS BY STATE AND REGION REPORTING 

CERTAIN GRADE LEVELS AT WHICH EDUCATIONAL TELEVISION SCIENCE 

PROGRAMS WERE USED 



222 





jC 






cr> 


o 


o 


o 


o 


oo 




CJ> 




-P 


























X 


CJ> 




in 


in 


r-- 


in 


CN 


CO 


CN 


CJ% 


1 — 1 




-H 


1 — 1 




1 — 1 


CN 


CN 


CN 


CO 




r- 


CN 






CO 


























jC 




CO 


CN 


CO 


<3i 


o 




o 


CJ% 




o 




4-> 




























CNJ 


cn 




CO 


CO 


in 




in 


o 


1 — 1 


VD 




-H 


CN 


1 — 1 


1 — 1 


CN 


CN 


CN 


CO 


r- 


CJ% 


CO 


























































-P 












o 


CO 


oo 


CTi 


CO 


CO 




U 












• 


• 


• 


a 


• 


• 








lO 


rH 


CJ> 


CN 


in 


in 


oo 


o 


CO 


r-- 




o 


CN 


1 — 1 


CN 


CN 


CO 


CN 


CO 


VO 




CO 


































GO 


CN 


m 


CO 


r- 


o 


in 


CO 


o% 


CN 


CO 


1 — 1 


























<D 




c— I CO 


CO 


00 




in 




1 — 1 


O 


o% 




> 


xi 


CN 


1 — 1 


CN 


CN 


CN 


CN 


CO 


00 




CO 




(D 


Eh 


















































<D 




















































OJ 




VO 


1 — 1 


o 


CT> rn 


O 




00 


r- 


CN 


CO 


u 


O 
























O 


u 


O 


CN 


o 


r- 




o 


o 


CO 


CN 


1 — 1 


r-- 




o 


CN 


1 — 1 


CN 


CN 


CN 


in 


CO 




r- 








CO 


























-p 


VO 


1 — 1 


CTi 


CN 


CO 


o 


CN 


00 


r- 


CN 


CO 




CO 




























O 


CN 


r-- 


r- 




o 


o 


CO 


CN 


<Ti 


r-- 




-H 


CN 


1 — 1 


1 — 1 


CN 


CN 


in 


CO 




r- 


CO 
































c 


























a) 


























-p 


























u 


























tu 






CN 


CO 


in 


o 


CN 


CO 


VO 


OO 


































CO 


o\ 


in 


O 


CTi 


in 


in 


i-t ^ 


1— 1 


CN 




<D 


1— I 




1— I 


CN 




CN 


CN 


CO 


in 


1— 1 


CO 



c 



0) 

i-H <D 


in 1 ^ 


in VO 






oo 


VO o — J 1— 1 


a N 


VO o^ 




r- 




r- 


1 — 1 rH in r*** 




1— I 


1— 1 CN 






CN 




i3 CO 














CO 










as 


c: 












•rH 


o 




CO 


C 


•H 






-p 


C3 


-H <0 


as 


CO 




u 


tn 


c: 


O C 


tn 


c: 


CO 


o 


-H ftJ C C 


<D o 


C OJ 


-H 


o 


cX 


U-i 


O -H 


-P -H 


“H 


jC O 


o 


CO 


-H 


as ccJ jC 


05 


«-! 'C 


O *H 


CO 


as 


1— I 


^ > 0) CO 


•P <D 


<H C5 


•H x: 


♦H 


i—t 


as 


as 0 ) u as 


CO 


M M S O & 


< 


O 


W S O ^ 




Region I 751 15.6 21.8 22.5 24.2 25.4 23.8 20.1 

Region II 434 25.8 35.9 36.6 40.3 39.6 39.2 34.8 





223 



o «» 
c 

O k* ^ o 

o o 

I O 

-I U te « 
m 4* p 

•» O • P 
^ JC 

U »«>€ V 



s 

ss 



« t> « 

0^4* 



OOOto o 
Ooooo 



90000«A 



«Cti3 

HM 

«o o 



« 

f 






aaii9 



«o 



■4 M U I C 
•40^1 r2 
a O I 
coal 



= 1 o 
*S of '* 
a c 



S ttX 

o »« 

a 



OCC 

u 
•o o 



AC le 

u o 

g“ 



s 



4» p 

^ o 

4» ^ 

C (W o 
0^0 
o O « 

e « 

•» O 

o ■** 
•s «» c 

•4«« >4 « 

o o 



M o 

o » 



o 

w 

•.4* O 
• 

« O *4 

JC O 

o »«« 



• o e 

*> «» « 

O o e 

<4 s c 

is® 

%4 

V9 O 



M AID A a 
O A^ ^ 



oat»ot»o 

O^AOV»f^ 



044000*4 



00004^0 AA 

0A*4O^A 4»^ 



§ 

8 

.5 

S 

«o 



P04DA *40 






8 



o cs A c m o*^ 41 e c e e 

C <4<«4 O 4C44*«r*0 o -4 o o 

•*«<*«4S:qo ■> >h 41 a aj= - - 

*4VO<*««> «*43r>«»a 

*4C«i>4je<*4 *440I4OM«4 

•4*4X03: <UXX03b 



zs 



224 



(x3 

V> 



O CO 
ZZ CO 
M < 

laS o 
O 

C4 U 

ba o 

Cl z 

u 

U IH 

u 

< CO 

_ 

CO Q 

u 
>» E-* 
OQ O 

CO h 3 
d U 
CO CO 
= 

O as 

< £-• 

(4 IH 

tu CO 

0 Z 
d 

E-> u 
W 2 : E-» 
*4 W £-• 

m c> < 

< fil p4 

to 

01 c? 

zz 



9 

m 

c 

0 

a 

CD 

s. 

1 

c 

o 

2 



n. 

c 

Vi Vi 
V o 

^ -M 

44 

o <0 

o« 




09 CB 
*i 43 
«5 C 
M«0 O 

o» c*o 

O 

^ o 

cs C 



« 9 

«5 n 
vc«o o 
«5 C *0 
0*0 
o o 
00 c 



44 44 

••4 o 
> o 

-m 

•C3 

o 9 
x> CO 
« 

Vi .. 
Cr» 9 
t> JC 

43 44 

4 5 O 



Q> 

44 44 
« O 
Vl tu 
•flj -r^ 
VUJQ 
O U 
CO CO 



«9 
«-4 <1> 
CU t 4 



c 

e> o 

44 

«S CP 
44 0) 

to cc 



CM CO CO O 
r4 CM CM CO O 



,-1 CO m 0 

in CO f-i CM 



\D ^ CM ^ 
rM CX CD CM 



^ 'O’ m to 



00 r’^ o\ c^ 

1—1 CO CM 1-4 rM 



► o o 'O’ m 

► CM O O CM I— I 



O CO 1-4 O 0\ O 



► tn c^ o •-* •’4 
» 10 m o o 



o lO ic' o CM 



» ,.4 CO O VO c^ 
CM CM CM CM CO 



txt tn 
wc; 



CO I 
CO • 



CM O 

00 r'- 



CO "O’ 
CM CM 



^ CD O O O O 



to t** to VO CO 

r- ^ o o . 



m 'O’ o ov 



«0 'O’ 'O’ 
m CO >n m to 



CD r4 r4 tn CO 

in o> CO M> 

#-l #-l CM 



c 

CD C 

ca <a ID 

O C Cfv c 

C <0 O 

US O u 
r 4 03 O KQ 

*-< 

M M 7 ? O ^ 



o m •’M o 'O’ m 

CM r4 



o o •-« o tn ot 



0 0*^00^ 
CD m to 'M’ ^ 



m o o CM ot 
to r4 t-4 'O’ to 
CM* 



£ 

-f4 O 

S4 ^5* 

‘*B O « S C 
«W -H O -H 

OQ "4 (8 to tTtUS 

Of ^ > Q> CD 

Ct5 lO O ^ <0 

< o as sz o ^ 



O 'O’ 
CD CM 



in CO 
m 



CO CO 
CM o 



a a 
o o 

»*4 *H 
tJt Ot 
O 9 

a d 



o 

ERIC 



250 



TABLE 68 

PATTERN OF SCIENCE TEACHING*. PERCENT OF TEACHER RESPONDENTS BY REGION 
RANKING USAGE OF CERTAIN LEARNING ACTIVITIES WITH 
SELECTED SCIENCE CLASS^ 
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TABLE 69 

INSERVICE EDUCATION; PERCENT OF PRINCIPALS BY STATE 
AND REGION REPORTING AVAILABILITY WITHIN THE SCHOOL 
SYSTEM OF CONSULTANT OR SUPERVISORY HELP 
IN TEACHING SCIENCE^ 



Availability of Help 



State & 
Region 


Sample 

Size 


Superviso3ry 
or Consultant 
Help 

Available 


Supervisory 
or Consultant 
Help Not 
Available 


Non- 

Response 


Illinois 


165 . 


48.5 


51.5 


0.0 


Indiana 


91 


46.2 


51.7 


2.2 


Michigan 


145 


44.1 


53.8 


1.4 


Ohio 


276 


54.4 


43.8 


1.8 


Wisconsin 


74 


59.5 


39.2 


1.4 


Alaska 


4 


25i0 


75.0 


0.0 


California 


278 


57.2 


40.7 


2.2 


Hawaii 


16 


56.3 


43.8 


0.0 


Nevada 


11 


45.5 


54.6 


0.0 


Oregon 


51 


47.1 


52.9 


0.0 


Washington 


74 


56.8 


40.5 


2.7 


Region I 


751 


50.6 


47.9 


1.3 


Region II 


434 


55.3 


42.9 


1.8 



^Percentages may not equal lOG due to rounding.. 
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TABLE 71 

INSERVICE EDUCATION: PERCENT C’^ PRINCIPALS BY STATE AND REGION 

REPORTING CERTAIN USAGE OF CONSULTANT HELP IN SCIENCE 

BY KINDERGARTEN TEACHERS^ 
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Percentages may not equal 100 due to rounding. 



TABLE 72 

INSERVICE EDUCATION: PERCENT OF PRINCIPALS BY STATE AND REGION 

REPORTING CERTAIN USAGE OP CONSULTANT HELP IN SCIENCE 

BY GRADE ONE TEACHERS^ 
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Percentages may not equal 100 due to rounding. 



TABLE 73 

INSERVICK EDUCATION: PERCENT OF PRINCIPALS BY STATE AND REGION 

REPORTING CERTAIN USAGE OF CONSULTANT HELP IN SCIENCE BY 

GRADE TWO TEACHERS^ 
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Percentages may not equal 100 due to rounding. 
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Percentages m,a'y' not equal lO'O d'ue tO' rounding. 



APPENDIX B 



SAMPLING PROCIDURES AND RELATED INFORMATION 



Map Showing Humb'er O'f .P'ublic El'ementary Schools pex Sta;te for Sampling in Model Design 
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TABLE 91 

UNIT POPULATION VALUES FOR SAMPLING 
IN MODEL DESIGN 



Unit 

Population 




1. 


Alabama 


5071 


2. 


Alaska 


4204 


3. 


Arizona 


3878 


4. 


Arkansas 


4981 


5. 


California 


4342 


6. 


Colorado 


4766 


7. 


Connecticut 


4214 


8. 


Delaware 


4794 


9, 


District of Columbia 


4 382 


10. 


Florida 


4948 


11. 


Georgia 


422: 


12. 


Hawaii 


478 4 


13. 


Idaho 


5261 


14. 


Illinois 


4233 


15. 


Indiana 


4919 


16 . 


Iowa 


3869 


17. 


Kansas 


3869 


18. 


Kentucky 


4260 


19. 


Louisiana 


4503 


20. 


Maine 


3805 


21. 


Maryland 


4744 


22. 


Massachusetts 


4836 


23. 


Michigan 


4859 


24. 


Minnesota 


5029 


25. 


Mississippi 


4691 


26. 


Missouri 


3296 


27. 


Montana 


4319 


28. 


Nebraska 


4695 


29. 


Nevada 


4547 


30. 


New Hampshire 


4553 


31. 


New Jersey 


4168 


32. 


New Mexico 


4955 


33, 


New York 


4817 


34. 


North Carolina 


3855 


35. 


North Dakota 


4256 


36. 


Ohio 


3839 


37. 


Oklahoma 


4832 






TABLE 91, cont 
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Unit 

Population 



38. 


Oregon 


3982 


39. 


Pennsylvania 


5021 


40. 


Rhode Island 


4686 


41. 


South Carolina 


4504 


42. 


South Dakota 


4917 


43. 


Tennessee 


4268 


44. 


Texas 


4916 


45. 


Utah 


4856 


46. 


Vermont 


4745 


47. 


Virginia 


4472 


48. 


Washington 


4933 


49. 


West Virginia 


4935 


50. 


Wisconsin 


4609 


51. 


Wyoming 


5059 
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ELEbffiHTARY SCIENCE TEACHER SELECTIOH METHOD 



In order to ensure that the elementary school toaehers who teach science 
constitute a random sample in this survey, we request your cooperation in 
selecting one elementary teacher who teaches science in your school to 
raspond to the enclosed Eleaientary Teacher Questlonnalra. 

The tnethod of selecting this teacher is a's follows: 

A, If you have only one teacher in your school who teaches at least 
one science course, class or subject in any grade level or com- 
bination of irade levels in any organiaational pattern, give the 
enclosed Elementary Teacher Questionnaire to that teacher. 

B, If you have more than one teacher who teaches science use the 
following procedure: 

1. Alphahatlcally order the last names of all teachers who 
teat , at least one science course, class or subject In any 
grade level or combination of grade levels from Kindergarten 
through grad# eight. They may teach science as any part of 
your school organizational pattern, such as ungraded, self 
contained, departmentalized, team teaching or traveling 
teacher# 

2. Please give the enclosed Element ary Teacher Questionnaire to 
one of your teachers on alphabetical list according to the 
following selection criteriai 

feleetlon Numbers for Your School 



09 

04 

02 

If the total number of elementary teachers who teach 
science in your school is greatar thEn or equal to nine 
give the questionnaire to Che ninth teacher on your 
alphabetical list* 

If the total number of teachers is less than nine 
but greater or equal to four, give the questionnaire 
to the fourth teacher on your list# 

If the total number of teachers is less than four 

but. greater than or equal to two, give the questionnaire 

to the second teacher on your list. 



Kindly request that the Elementary Teacher Questionnaire be returned to your 
office in the enclosed white envelope* In order that anal ys Is can proceed 
quickly, please mall both complated questionnaires in the kraft clasp envc« 
lope at your earliest eonveiilence. 
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THE OHIO STATE UNIVERSITY 

Cdl>LtOC OF fPlIOATlOH 
tfli HOkTKHlCH ITRIET 
COLUMBUS, OHIO 4^210 

icAfrt !*■* 
liAniiuATie^ £pi.*tATsn}t 



C6H) 293H12i 



prineipal- 

Enclosed are two quest lannaires from tho Ohio State University National 
Science Teaching Study* The information requested from one of your alamen- 
tary level teachars wiio teaches seienee and from yourself is vitally needed. 

Over ten thousand schools are included in the present study# This is 
the largest study of its kind that has been done in scianca education# Each 
principal j like yourself, has been randomly ialacted to provide equitable 
represantation aniong all eleoiencary schools in the fifty statas and the 
Ptstrict of Columbia, Consequently, your own quesciennatre responses are 
extremaly iinportant to an understanding of elementary scienca curricula# 



This study is a rasearcli project of The Ohio State University Canter 
for Scienca and Mathematics Wueation. Study results will be made available 
to agancies, such as the U. S, Offlca of Education ERIC Clearinghouse, that 
ere responsible for Inforraation dissemination to researehars and curriculum 
personnel* Private foundatioris and legislators who provida financial support 
to education will also have access to final national survey results, 

Tour school name Is needed on aach questionnaire to ensure authentlelty 
of the scientific survey sample- No evaluation will be made of individual 
schools nor will schools, principals or taachers be identified in the 
natiDnal report. 



Both questionnaires havo been designed for emse and convenience in re- 
sponse- Plaasa feel welcome to make additional conmients by letter or on the 
back of any questionnaire page« 



The method for selecting a member of your faculty to complete the 
Elraentary Teacher Questionnaire is indicated on the back of this letter, 
fte solected teacher should seal the completed questionnaire in the enclosed 
%^lte return envelope. This can be inserted In the kraft clasp envelope to 
be used for your questionnaire. We hope to have all questionnaires returned 
by April 15, 1971. 

Your assistance in this significant study is appreciated, A complimen- 
tary iuiranary of the study will be sent to you after data analysis. 



Slticerely yours, 




Jorrold Wllliaro Maben 
Graduate Research Associate 
Coordinator, Gantral States 
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THE OHIO STATE UNIVERSITY 

college of education 

IS45 KOR'TII lllGIt STREET 

COLUMBUS, OHIO iJ2lO 

of ScitMC* AH* 
lUlNCUAYict Edlxatich 



Doar Taaehe^s 

As a teacher who teachas science In your soliool, you have been selected 
by your principal Co parCicipate in The Ohio State University National Science 
Teaching Study, You are one of over ten thousand elementary school teachers 
In all fifty states and the District of Columbia who are responding to the 
attached questionnaire. The information which you can provide is extremej.y 
important- 

Ths l?60*i were marked by pressurei and changes In elementary school 
science. Now knowledge is needed to aummarlae the decade. Equally signifi-^ 
cant a sclantlfic basis is required for future educational planning# Aamin 
Istrators, teachers, elected officials and universities seek factual answers 
to educational questions. Some of these are: 1. What science is he^^ng 

taueht in our natlon*s elementary schools? 2. How many elementary students 
are receiving Instruction in the varlaui science programs? 3* Who are 
elemeritary school science teachers? 4# What are the conditions for teaching 
sclenea in today's schools? 

The attached questionnaire has been designed for your convenience and 
ease In responding. Feel welcome to write any additional comments on the 
backs of the questionnaire pages- 

Please complete the questlennalre at your earliest convenience. After 
you have finished, seal it in the enclosed white envelope and give It to 
your principal. It will be mailed back to me along with your principal s 
coaiplcted questionnaire# 

Itiformation from the national atudy will be made available to all Inter- 
•Sted Individuals and groups. Mo evaluation will be made of individual 
teachers, principals or schools. None of these will be individually identi- 
fied in the national report. Your principal will receive a sunmiary of the 
report at the conclusion of this study# 

Your assistance in provldlni the needed data is sincerely appreciated. 



Cordially yours, 





Jcrrold William yiaben 
Oraduate Research Aisociate 
Coordinator, Central States 




^SJ 



256 



THE OHIO STATE UNIVERSITY 



f|lUCiATM»N 
l94^ NctftTH Hiyll STRliKT 
COLUMPUS, (HIIO 4J2I0 






<614} 193 4121 



Dear PrinQipali 

Your positive post card reply to my inquiry 
about your willingness to participate in The Ohio 
State university National Science Teaching Study 
is sincerely appreciated* 

Ab you requested on the reply card, I am en- 
closing a new set of queetionnairea for one of 
your teachers and youroelf* The method to be 
.used in selecting a classroom taacher is given 
on the back of the Principals Questionnaire cover 
letter * 

Heturn addressed envelopes are also provided. 

Thank you# again# for your contribution to 
this important national survey. Data on the 1970^ 
1971 science program in your school will be a val- 
uable addition to the study. 




Jerrold william Maben 
Graduate Research associate 
Coordinator 



jWMill 
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Tlffl OHIO STATE UNIVERSITY 
CENTER FOR SCIENCE AND HATHEHATICS EDUCATION 
244 Arps Hall, 1945 North Klih Street 
Columbtis, Ohio 43210 

SURVEY OP SCIENCE TEACHING IN PUBLIC ELEMENTARY SCHOOLS 

1970-1971 

PRINCIPAL'S QUESTIONNAIM 



/~T~7 r 7 7 f ! ( J J 

Frlnaipsl * s Hame % — 

Name of Sahool: - — — — 

Address of Sohoolt - - - 

Humbar Street 



City County 



Stote Code 

General Instructions i This quest loanaire Is to be aniwerad for an Individual 

publrLc e lament ary school , not for tha school ays tarn 
at large. Please check over tha quastlennelre to get 
an Idea of tha scope ©f questions asked before begin" 
ning to fill out the form. Check ( or fill In every 
item that applies. 

Pafjnitian: For purposes of this survey a public elementary" school 

is daflnad as **an educatlanal Institution, operated on 
public fundi, under the principal or head teacher, 
Inaludlng any comb Inat Ion of grade levels from K through 
8, except any upper grades Under a sacondery school 
arganlsation." This deflnitton axcludas all private, 
parochial or dlocesean elementary schools , eorrectional 
gchools, technical or vocational schools, and special 
. schoole for the blind, and physically ©r jmen tally" 
handleapped children. 

I, SCRlfflXWG QUESTIOII 

Is your school a piiblic elementary school according to the above • 

definition? (check one) 

Yes (If checked, continue with Item 1 of Section 1%.) 

n No (If checked, Indicate below ^at t^e of school youra is and 

disregard the rest of the questionnaire and mall it back to us.) 

Type of Schoo l 
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II. SCHOOL ORGANIZATIOH AND SCHEDULING 

1, What is the length of your regular school year? (Number of days 
elseses are in session) 



Kucher of Days^ 



2. Give the enrollment for each grade level In your school as of Fall, 1970. 
Give also the total sehool enrollment. If you do not have students in 
a particular grade level, please leave the correepondlng space blank* 



Grade Level 



Enrollment 



Grade, tevel 



Enrollment 



K 

1 

2 

3 

4 



6 

7 



Total school enrollment 



3a « Indicate the prevailing vay the children are organized for science lr4 
your schools 



Grade 



Standard Gradas 



Hon-Gradfid 



2 

3 

4 
$ 
6 

7 

8 



3b. In vhst grades and for ^hat part of a school year Is science taught 
AS a definite part of the curriculum in your school? 



Not Taught Taught Less Tlian 
Grade At All Half Year 



Taueht Half 



Taught More Than 
Half Year 



Kinder- 

garten 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 
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3c* Is your sehool departmentalized for teaching sclance at any grade 
level? (This means the children have a spactal selence teacher at 
scheduled specified times each week) / / Yes / / No 

If vas , check the grade or grades In your school in vhlch science 
is departmentalized# 



Departmentallzad 
(Speelal Science 



Grade 


Teacher) 


Grade 


Kindergarten 


^ 


Fifth 


First 





Sixth 


Second 




Seventh 


Third 


X 


Eighth 


Fourth 







Departmaritalized 
(Special Science 
Teacher) 



IV, TEACHING STAFF 



For Item 1 the following definitions apply? 



Full* time teachers ? those teachers who occupy teaching positions which 
require them to be on the job on achaol daySt throughout the school year 
for at least the number of hours the schools In the syitem are In session# 

Part-time coaehers ? thOBa teachers who occupy teaching positions which 
require less than full"" time service# This includ^.s those teachers employed 
full* time for part of the school yeart part-time far all of the school yearp 
and part* time for part of the scnool year. 

CSubstltute teachers, defined as persona employed to teach on n day* to-day 
basis,' ten^orarily replacing regularly eojployed teachers, are HOT considered 
as part*tlme taachers in this study.) 

Specify the total number of regularly e^Ioyed teachers (all grades) 
in your school* 



Number Of Fdll* Humber Of Fart- 

Seje ^ time T e achers time Teachers 

^ i ■ “ 

Hale ______ 

Female 
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2, Who tMches seienco to the ehlldren In your ichoolf 
(Cheok All Bokoe Which Apply) 



Science l^eschlng 
In Your School 

A. A clatisroom teacher 

vith M f«m £j u U U LJ LJ U LJ U 

an elemantary sci- 
enet speclsllsc 
or consultant 



S. A rcsuliir clasirooa ^ 

teacher who teaches / / / / / / / / / / / / / _ / 
science claascE for 
ether teachers 



Cn A Special science 
teacher 

1* On the school / / / / / / II / / / / / / / / /_ / 
staff 

2. From central LJUUUUUUUU 
office staff 



P. A classroom teacher 
^th help of ele* 

TCntary science 
specialise or con- 
sultant 

!• the school / / / / / / / / /„/ iL*/ 

staff 

2# From central / / / / / / / / / / Z^/ Z-/ 

office staff 

1, Educational Televlston ^ ____ 

Science Frograms / / / / / / 7 / /_/ LJ /_ / / / /^7 
Available 

F. Other (Speeify) UOOLJULJLJUO 
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V. SCIENCE BUDGET 

1 , So€s school have an annual budget for the purehaae of naw 

aeiarice egulpinent (excluding book«)l / / Yes No 

If yes> total amount of money spent or eo™ittad for 1970-^71# $ 

2 Does your school have an annual budget for the purchasa of conguinable 
science sup pl ies such as cheTaicals, batterleSj balloons (excluding 
book®) ? l_j Yes ^1 No 

If yes^ total aMunt of money spent or commlcted for 1970-71* $ 

3« Are your elementary teachers who teach science permitted to purchaie 
e qu ipment and guppllea pertodlcally throughout the school yearl 
/ / Yes / / Ho 

4# Have you remodeled science facilities In your echool with 

from the ^Katlonal Defense Education Act (NDEA)? / / Yes /_ / No 

If yes, has this been since September 19637 / / Yes No 

S. Have you ysed money from the National Defense Education Act (NDEA) 
to purchase science equlpmentl / / Yes L^L No 

1£ yes, has this been since September 1968? / / Yes ■ No 

6# Kave you used money from the Elementary a nd Second ary Education Act 
(BSEA) ta purchase science equipment? / ! Yes / / No 

If yes, has this bean since September 1968? / / Yes / / No 

7* Igulpmant Is defined as nanL^concumable, non-perishable Items such as 
^croscopos, scales, models, aquariyins, etc* 

Supplies ere defined as perishable or easily breakable materials that 
mst continually be replenished such as chei^cals, dry ealla, glass^ 
varo, electric bulbs, eeoper wire, etc* 

To uhat extent are equipment and aupplles for science demon strat ions 
and experiments available tn your school? (check one only for each 
level) 



Supplies 


Completely 

Lacking 


Inadequate 


Adequate 


K 


£Z 


Cl 


£2. 


1-3 


U. 


LJL 


LL 


4-6 


LJ. 


LL 


LL 


7-8 


U 


U 


U 


Esuipment 

K 


pj 


n. 


u. 


1-3 

4-6 


LI 

LI 


LL 
/ / 


H 


7-8 


U 


O 


TJ 




28 $ 



263 



8. What Is the practice regarding the adoption of selence textbook serleB? 
(cheek one box for each grade group in your Mchool) 



No solenee textbook 
series adopted 



series adopted 

IVo or more science 
series adopted 



K 1 


*1 1 


k 


5 


6 


1 6 


/:7 iszi 


rj LJ 


n 


LJ 


/~7 


n LJ 


n /~7 


n rj 


nj 


n 


/ / 


n n 



n / / / / / 7 / 7 / 7 / / / / 



Ib vhat type of room is science predominately taught in your school? 
(check one box for each grade level in your school) 



Type of Room 

A, Regular Clsseroom 

1, With no ipecial 
faeillties for 
science 

2. With special facil- 
ities for scieneo 

B. Special room to which 
children go for science 

G. Other (specify) 



K 


1 


8 


3, 


k 


1 


6 


1 


8 


LJ 


£7 


u 


u 


£7 


rj 


n 


u 


o 


u 


£7 


u 


n 


O 


£7 


LJ 


n 


o 


u 


n 


n 


LJ 


o 


fj 


n 


u 


n 


£7 


o 


u 


u 


u 


rj 


u 


u 


o 



VI* COURSE OFFERINGS 

1. Please specify the total ntimber of ehlldrcn in your school by grade level(s) 
which use any Science Course Improvement Project materiali during the 1970= 
T1 school year. If pwticiaar course materials are not used in your school, 
please leave the corresponding spaceB blank. 



Bclenae Course Improvement PrQ.ieet 



SCIS-Seience Curriculum 
Improvement Study (Band 
McNally) 

ffiS^ Elementary Science 
Study (MeGraw^Hill) 



Number of Children by Grade Level 
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1. (Continued) 






2b. 
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Science Course Improvement Pro.lect Number of C hildren By Grads Leve^ 



AA/U3-Selance-A Process Approach 

’'"TXerox) 

CQP^- Concaptually Oriented 

Program for Elementary Beienee 
(Eew York University) 

CSLS^ Child Struetured Learning 
In Beienee (Florida State 
University) 

IPS- Int r odue t oiy physical 
Science (Prantiee-Hall) 

ISCS^ ltit ermadlat e Science 
Ourriculiyn Study (Silver 
Burdett ) 

TOCP- Earth Science Curriculum 
I^oject (Houghton— Miff lin) 

ESSP- Element ary School Scienca 
Projact (Astronomy) (University 
of Illinois) 

Mirog^AST-Minnesota Mathematice 
and Seience Teaching Pro j act 

IDP- Inquiry Davalopmant Program 

“TScienee Research Aisociates) 

TSM-Tima-Spaee-Mattar (McOrav- 
Hill) 

Whar (Specify) 



Do you use definite procedures in yew school for Identifying children with 
ipaeial InterestsV aptitudes or talent in any wea of your curriculum? 

O' O 

Do you use definite procedures for Identiiying children with special interest 

in science? 

/ I Yes / 7 Ho 

Is Environmental and/or Const rvation Beienee taught in your ichool? £j 

If yes, answer 3h. and 3c, 

If no, go to Itm 4a# 



K 


1 


2 


3 




5 


“5“ 


T 


8_ 
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3b. Is Environmental and/or Conservation Selene© taught as a separate subjeet 
or In relation to other subject si (Cheek In the appropriate space for each 
grade level ) 

Grada lievel 





K 


1 


£ 


1 


4 


5 


6 


X 


8 


Taught separately 


n 


n 


a 


n 


o 


O 


n 


£7 


£7 


Taught with selanee 


n 


U 


a 


CJ 


o 


Lj 


rj 


O 


n 


Taught with social studies 


n 


n 


n 


n 


fj 


n 


n 


n 


n 


Tat^ht with two or mere 

subjects including science 


n 


n 


rj 


LJ 


£7 


n 


o 


o 


n 


Taught with two or more 
subjects not including 
scianaa 


£7 


£7 


n 


n 


n 


n 


Of 


n 


n 


Other (Specify) 























a 


£7 


a 


a 


n 


u 


/7 


o 


n 



3e, Specify any facilities (such as an outdoor education laboratory, school farm, 
school forest...) that are available . for teaching esvlroninontal end/or 
conservation aelenaa in your school. 



ba. li health taught la your school prlffiarily as a separate subject or In relation 
to other iubjecta? 

K 1 a 3 fc 5 6 7 8 



Taught separately 

Taught vlth science 

Taught vith physical 
education 



n U LJ U U LJ n LJ LJ 

o o o o D n o D u 
nnoDonDOu 



Taught with tvo or more _ _ _ _ _ 

subjects includ ing science / / /"T /~7 /"7 /"7 LJ f / LJ 



Taught with two or more 
subjacts not including 
science 

Wher (Specify) 



o n n D n u Lj ' u u 
n non n o n n o 
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kb. Is narcoties or drug abuse education taiight in your school? / / Yeg / / So 

If yes, is it taught primarily as a separate subject or in relation to other 



subjects? 


K 


1 


£ 


1 


u 


5 


fi 


T 


8 


Taught separately 


a 


n 


n 


a 


a 


n 


77 


n 


n 


Taught vlth science 


n 


n 


£7 


n 


a 


a 


U 


a 


£7 


Taught with health 


n 


n 


n 


U 


u 


n 


D 


n 


n 


Taiight with physical 
education 


a 


a 


a 


a 


a 


n 


a 


n 


n 


Taught with two or more 

subjects including science 


a 


n 


n 


n 


n 


n 


n 


o 


rj 


Taught vith two or more 
Bubjects not including 
science 


n 


n 


u 


U 


o 


n 


£7 


n 


a 


Crt^htr (specify) 






















n 


a 


n 


£7 


a 


n 


n 


n 


a 



VII. INSERVICE roUCATIOK 

la. In addition to assistance frran the principal. Is there other consultant or 

■ij^ervisoiy help in teachlne science available from witbin the school system? 

rn Tea /~~7 Ho 

If yes, cheek Items below which apply. 

/ / General elementary aupervlsor with only general knowledge of selenee 

/ 7 General elementary supervisor with speelal cOTpetence In elementary 

science 

/ 7 Elementary science consultant, superviBor, or Bpeel^lst 

/ y GiassroOT teacher with special training or competenee in science 

n High school selenee teacher 
CJ other (Specify) 
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If you answered "Ho" to question la, W NOT answer question, 

■box for each grade group in your school) 





Rarely or 
RtTer 
(3^ss than 
on ^ snonth) 


Occasionally 
(ahout once 
a month) 


Very Often 
(at least 
once a week) 


Grade 

K 


O 


O 


o 


1 


O’ 


O 


O 


a 


o 


a 


o 


3 


‘ o 


O 


o 


k 


o 


O 


o 


3 


o 


£7 


o 


6 


o 


O 


n 


T 


o 


o 


Cl 


B 


o 


o 


o 



If you «i6wered "No" to question la, DO HOT answer MIS question. 

TC eonsultant help is available In your sehool, to what extent is each of the 
folloS^S orworking used at each grade group level? Complete eve^ box 

JS g^ade ^ups in your school by wrltins in one of the numbers of the 
following code : 



Rarely or Never Used 2 - Used OseaBlonnlly 3 - Used Veiy Often 

T-8 



Consultant ' s 
Wa ys of Working 

planning ov consulting with tcaeh©ri 
teaching science lessons within class- 
ro^s 

Introducing science units 
Providing ttaterials 
Helplni plan fitld tripi 
^raluation of science teaching 
Peraonstration teaching before teacher 
groups 

Organising or directing teacher vorkihope 
Working with small groups of children 
Other (Specif) 



Grade Group 
2*3 ^ 
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2. What are the opportTinitiea teachers In your sehool have for In-service 
Bclence edueatlon? (eheek as many hoxes as apply for each funetloii) 



In^Serviee Seienae 
Education Activity 


Local 

School 

Level 


Bp< 

School 

System 

Level 


Dnsorshj 

State 

Level 


College 

Sponsored 


Any Other 

Sponsorship 

(specify) 


Teachers meetlngi 












Currieulura develop- 
ment and revision 












Elementaiy icience 
courses 












Elementary science 
vorkshops 












Visitations and 
demonstration 
teaching 












Television and 
radio programs 












Wher ln*service 
science education 
activities (Specify’ 













IHD OF PRIMCIPAL'S QUISTIONHAIRB 
THANK YOU FOR YOUR COOPERATION 
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ME OHIO STATE UNIVERSITY 
CINTER for science and MATIlEf'lATlCS EDUCATION 
244 Arpg Hallj 1945 North High Street 
dDlumbusi Ohio 43210 

SURVEY OF SCIENCE TEACHING IK PUBLIC ELaiENTARY SCHOOLS 

1970 - 1971 

ELEMENTARY TEACHER QUESTIONNAIM 



/ 7 7 II f I til l 



TMcher*s Name 



(Optional) 
Nwa of School: 








Addreis of School: 




Nissber 


Street 






City 


County 





Stata Zip Cade 



Geciaral Instructions: This quastlennaira is to be answared by the individual 

alem^utary school seicneo teacher. Please check over 
the quastionnalra to gat an Idea of the scope of the 
quastions asked before beginning to fill out the fom. 
Check (i/9 ox fill in every item that applies. 

I. TEACHER CHARACTERISTICS 

Check (lO or fill in the blank. 

For Item 1, the following definitions apply: 

Full*t£ma toaehers : thoia teachers who occupy Leaching positions which 

require them to be on the Job on school daysp throughout the school year 
for at least the number of hours the schools in the syst^ are In session. 

Part-time teachers : those teachers ^o oecupy teaching positions f#Aiich 

require less than full-time service. This Includes those teachers 
^^loyed full time for part of the school yearp part-time for all of 
the sehool yearp and part-time for part of the school year. 

Substitute teachers : those persons employad to teach on a day- to-day 

basis p tampDrarily raplaclng regularly employed teachers. They are not 
considared as part- time teachers in chis study. If you are a substitute, 
teacherp please return this questionnaire to your principal. 

I. On what basis are yo u now employed by the school system? 

Full-time £^l Fart- time / / 

2* Sex: Male / / Female £^l Age in yearp: 

3. ft) Number of years of teaching exparlence in an elemantairy school 
(include the present scbool year) I 
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b) Number ©f years of teaching cKperience in a secondary school i 

e) Number of years you have taught any s cience in an elemental 
achool (Inelude the present school year) i 

d) Number of years at present ichool system or district (include 
the present school year) i ___ 

4. Please check the degree (s) yoti now hold, and specify the major and 
minor subject matter fields of the degree fs). 

Degrees Held Subleet Matter Fields 

~ Major Minor(s) 



B*S, or B.A„ / / 
M.S, or M.A. /7 
Ed.D. ^ 
Ph,D, XJ 

Specialist / 
Non-degree /~7 
Other (specif) / / 



5- Are you now working on a formal degree progrwl X./ 1^1 No* 

ili yesp what de|ree? 

Major subject matter field — 

Minor aubjaefc matter fleld(i) . 

6, Please specify the nimber of credits you have in the following areas 
In either quarter hours or semester hours. 

Undergraduate Work Quarter Hours Semeiter Hours 

Biological Sciences 

Physical Scloaccs 

Barth Science 

Mathematic i . _ _ — 

Science Teaching Methods 

Student Teaching in Science 

Graduate Work 

Biological Sciences - 

Physical Sciences _ 

Earth Science - ^ 

Mathematics 

Science Teaching Methods 

or Science Education - . -- . 
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7* if you ha^m atteiidad any sponiared seience In-servlee activities 
since Septembera 1968, please Indlcato the year(s) in which you 
attended the program in the appropriate coitfflin below* 



gponsorshlp 



In-service Science 
Education Activity 


local 

school 

level 


school 

syst&n 

level 


etatd 

level 


national 

level 


college 

sponFiorad 


any other 

sponsorship 

(specify) 


Teachers* maetings 














Curriculum develop^ 
ment and revision 














Elementary science 
courses 














Elementary iclenca 
vorkshops 














Visitations and 

demonstration 

teaching 














Television and 
radio programs 














OAer in-service 
science edueatlon 
activities 
(specify) 















S, If you teach or have taught on€ or more of the science course improvement 
projects (e.g*, ESS, SCIS, A^AS, Mimm'IAST, COPES, mi, IDP, ISCS, ESCP, 
esLS), since Septsmherp 1968, please supply the following information 
about each project. 

Attendance at 

Workshop or Lenj^th of 

Science Course Initltute Workshop or 

Xniprovcsnent Projeot Yes No Institute 



29? 



n 

n 

D 

n 



u 

D 

u 
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II. SPECIAL SCIENCE FACILITIES AND AUDIO-VISUAL AIDS 

1. Check the special science facility ov facilities available for 
youif use in teaching science in your elemental school. How 
rnich USB do you niake of each facility that is available? 

Special Science Facility Availability Usa ge _ — 

Rarely or 
Never (less 
than once 



Auto- tutorial laboratory 
Closed circuit television 
Computer terminals 
Greenhouse 
Observatory 
Outdoor laboratory 
f laaetarlim 
Science darkroom 
Science museian 
Ventilated animal housing 
Weathar station 
Other (specify) 



Yes 




a month) 


£7 


n 






n 


£7 


n 


£j 


£j 


u 


n 


n 


o 


n 


n 


n 


n 


£7 


n 


u 


£7 


n 


n 


n 


u 


n 


D 


n 


rj 


n 


rj 


u 


ld 


n 


rj 


£7 






£7 



Occasionally 


Very Often 


(about once 


(at least 


a month) 


once a week) 


£7 


£7 


£7 


£7 


n 


£7 


:J 


n 


n 


JJ 


fj 


O 


fj 


n 


£7 


£7 


£7 


n 


u 


£7 


£7 


U 


£7 


£7 


£7 


£7 




2. Equipment Is defined as non-consumable^ nDn-perlshable Items ^ such 
as micruicopesi sealeSj models, aquariums , etc. 



Suppltas are defined as perishable or easily breakable materials 
that must cyntinually be replenished such as ehsnicals, d^ cells, 
glassware, alectrlc bulbs, copper wire, etc. 

To %diat sKtent are equlpmant and supplies for scienca demonstrations 
and eKperiments available in your school (cheek only one)? 





Gompletelv 




Adequate 




Laeklnft 


Inadequate 


Supplies 


D 


D 


£7 


Equipment 


£7 


£7 


£7 
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3, Dheck the audlo= 
Row much use do 


-visual aids that 
you make of each 


are available to you in teaching science* 
kind of aid that is available? 


Audio-Visual Aid 


Aval lah lllty 




Usage 






les 


m 


Rarely or 
Haver (less 
than once 
.a month) 


Occasionally 
(about once 
a month) 


Very Often 
(at least 
once a week) 


Motion picture projector 


n 


n 


a 


£7 


a 


Filmloop project or 


D 


n 


a 


a 


D 


Slide projector 


a 


a 


a 


o 


n 


Overhead proj actor 


a 


o 


n 


n 


n 


Opaque projector 


a 


o 


n 


o 


a 


Micro-proJ actor 


a 


n 


n 


n 


n 


Fhonograph 


a 


n 


LJ 


£7 


n 


Tape-recorder 


£7 


£7 


a 


n 


£7 


Television 


a 


n 


n 


£7 


n 


Oommercial models 
(e,g.^ molecular i eye^ 
ear models . • • ) 


n 


EJ 


a 


n 


£7 


Ccmimarcial charts 


D 


£7 


£7 


n 


D 



in. raSCELLAJIlOUS 

1. Vhat degree of diffieulty do the following faetora offer to effeetive^ 
science teechxiog in your school? C^splete all hoxes using the following 
code: 3 *- Great Difficulty 

2 - Soto Diffieulty 
1 - Ho Diffieulty 

Factors Decree 

Inadequate room facilities 

bck of supplies and equipment . 

insufficient funds for purehasing needed supplies j 

equipment I cmd appropriate solence reading materiali . 

Lack of community support for science program 
inahility of teachers to improvise materials md 

equipment — 

Teachers do not have sufficient ecienee knowledge „ 

Teachers do not know methods for teaching science 
tock of adequate consultant service 

Teachers lack interest - -- 

Vhat soitnce to teach in each grade has not heen 
clearly detei^ined 

School helicvcD other weas more Important than science 

Hot enough time to teach science — 

Lack of in-service ©pportimlties -- 

Other (Specii^) ^ 



274 



6 

mam 

IV* EIiEMMTAilY SCIMCE TMCHING 

SPECIAL INSTRUCTlONi Seetlan IV, ItCTS 1* 2, 3, 4, 5, and 6 below have been 
deilgned to provide Infomatioa speeifie to one science class* If you teach 
only one class of science, such as in a self-contained organi^ations^ou may 
ikip directly to itM 1 below* and respond to these same items in relation 
to that class. 

IF YOU TEACH MOEE THAN ONE SCIENCE CLASS ^ PLEASE READ THE F^' WWING BEFORE 
^ " YOU BEGIN ITEM !• 

' The method given below is provided for only those elemental teachers who teach 
more than one group of selenoe students in organisational patterns such as team 
teaching, ungraded, departmentalization* traveling teacher, etc* 

In order to ensure that the elamentas:^ school science classes in this survey 
cosstltute a rwidom sample, we req^uest your cooperation in selecting one of your 
science classes, about which we hope to obtain specif ie Information regarding the 
science teaching practices* 

Ihe method of selecting this science class from all your science classea is^ 
outlined below. In Beleeting a science class for the infoniiation needed in Section 
IV, Items 1-6, of the q^uestionnaire , treat each group of students or unit as a 
s^arate class, 

A) Order your science classes In numerical order, starting with ”1" for the 
first sciBnc# class that you teach each d^, "2” for your second science 
class, and so on, ending vith your last science class for the d^ . 

B) Please select one of the seienee Qlasees on your list aeeording to the 
following selection criteria: 

Sci ence Class Select ton Number a 

05 

03 

02 

01 

a) If the total number of science cl&isee that you teach Is greater 
thm or equal to 5, select the 5th sclenee class* 

h) If the total nmbtr of science classes that you teach is less than 
5 but greater than or equal to 3, ielect the 3rd science class* 

i 

o) If the tc^al number of science classes that you teach Is 2, seleet 
the 2nd soience class* 

1* a) How many' students »e in alassi _ _ _ ___ 

b) Orade levelCs): 

o) How many times per weak do you usually teach eclenee to _ 

di How many minutes per week does tWa oZoa# usually receive science 
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a. What pattern of science teaching most aptly flescrlbes the approach 
with th%8 etaesl 



a) 


Separate subject 




h) 


Integrated with other subject 


CJ 


e) 


Incidentally 


nj 


d) 


OOTbinations : 


£Jf 




1) Separate subjeet and Incidental 




OF 






3} Integrated and incidental 


LJ 


e) 


Other (Specify) 






CJ 


Which of the following hest descrihes your 


4 

role as teftcher of thvm 


a) 


A clasiroom teacher with no help from an elementary science 
specialist or consult mt 



h) A regular elassrooni teacher vho teaches iaienee elaases 
for other teachers 



a) A alaesraoa teacher vlth help of elementary science speciallit 
or consultant who 

l) on the school staff 
3) fro® central of flea staff 

d) A special science teacher 

l) on the school staff 
3) from central office staff 

e) A classroOT teacher who coordinates science Instruction with 

educational teleyislon 

f) ‘ Dther (Specify ) _ 



km Please check the kind of toot that you use to eenduet this atasQm 



I^horatory or special scienae room rj 
Claisroom with portahle science kits f / 
ClassroOT with no science facllitlee or kits f 
Other (specify) . / / 



X 

you use 



cZasa? 

£7 

£7 

CJ 

rj 

CJ 

CJ 

O 

n 
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5a# Please cheek the kindCt) of eurrleulum mstariftls and/or terthooks that you 
ueo for tMs claBMm 



Single textbook Including 
laboratoxy mauiual 


CJ 


Ideally prepared materials 


/ / 


Single textbook 


a 


Separate laboratoi^ manual 


rj 


Multiple textbooks including 
ls!lx>ratory manuals 




Other (Sneclfy) 




£7 




rj 


Multipl# textbooks 


a 







5b, Please supply the following Infomatlan about the textbookCs) and/or 
curriculum materials used for thim olaBB* If apace is insufficient, 
pleat# continue on the back of this sheet or attach a separate list, 

Htl# Pub lisher publication Date 



5c, If you we using materi^s of any science courae Improvament project (i,e, , 
SCIS, AAAB, ESS, GOPK, IDP, ESCPj etc,) In this olaBS^ please indicate the 
materials used and the extent to which they cOTprli# the total science 
progros for this cZaaa, 

Portion of Selene# 



Name of Science Course 
taproveaent Project 


Materials Used 
Printed j Kits 


1 Course for 

1 I^sa thiui 1 About 1 
1 Half 1 Half! 


This CtasB 
More than I 
Half 1 


Total 

Course 




O' 


O 


o 


o 


CJ 


o 




O 


o 


o 


o 


o 


O 




LJ 


o 


o 


o 


o 


o 
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a 

6m With reepect to this Qla&B , raiik the three learning aetivitleg that you 
use most often. Use **1" for the most often used activity ^ ”2’* for the 
next most often ^ and "3" for the third most often used activity i M^k 
all other activities which you use with a check (/), 

Lecture Individual lahoratoiy aetlvity 

Lecture-die cuss ion Group labor at oiy aetlvity 

Small group discussion In*-elass written assignmants ___ 

Science demonstrations Recursions or field studlas 

Instructional fitas Rrogrimed instruction 

Independent study Auto-tutprlal instruction 

Others (SpeellV) Televised instruction ^ 



T-s How satisfied are you with teaching elementary school science? 



Ymry satisfied 


O’ 


iatisflcd 


o 


neutral 


o 


Dissatisfied 


/ 7 


Veiy dissatisfied 


o 



mm OF TEAC!ffiR»S QUESTIONNAIRE 
TBAinC YOU FOR YOUR COOPmATIOlf 
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Dear Principals 

Recently, two questioniialres were nailed to you froin 
The Ohio State University National Science Teaching Study, 
Information was requested from one of your teachers and 
yourself. 

Overall response has been very good, Hcweveri we have 
not received Principal or Teacher Questionnaires from your 
school. Your data is linportant since ve wish to obtain 
representative infornation from your geographic area. 

Please check the appropriate box on the reply card. 
Either detach and mall, or fold, staple, and mall. 



National Science Teaching Study 
The Ohio State University 

Center for Science and Mathematics Education 
244 Arps Hall, 1945 North High Street 
Columbus, Ohio 43210 




Jerrold William Maben 
Graduate Research Associate 



Panlllc^Trc 




VlSwPostage 6^ 
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^0 afuiBOdsn 







omo 'snqinnxoD 

_3aaj£3g qSjH Maaoii gi^gi ‘iieH sdiy 
Q-ya^onpa SDfqBmoq^Bj^ pue osus-pog joj aaquoQ 
Ai.iAdaiin:,i Xq^sAaAifun ®5B3S otmO 

s SumOBBl 3DU0TDS XBUO-J3PN 



Please check the appi*oprlate box; 

£^i Questionnaires have been returned to you, 

IJ Questtonnatres vlll be completed and nailed 
about 

Questtonnatres have been received | but we are 
unabli to particlpata in this National Study, 

Questionnaires have not been received. Please 
send another set. 

Oooa&ents ; 









APPENDIX D 

INFORMATION REGARDING EXTENDED PHASES OP THE NATIONAL 
NATIONAL ELEMENTARY SCHOOL SCIENCE STUDY AND THE 
NATIONAL SECONDARY SCHOOL SCIENCE STUDY 
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The present study was one part of the National 
Elementary School Science Study, The study sought to 
survey the status of elementary school science during 
the 1970-1971 schobl year in all 50 states and the 
District of Columbia. The general design of the study 
was discussed in Chapter III, The elementary study was 
conducted concurrently with the National Secondary 
School Science Study, Additional information on either 
study may be obtained from: 

ERIC Center for Science and 
Mathematics Education 
The Ohio State University 
1460 West Lane Avenue 
Columbus, Ohio 43221 










APPENDIX E 
RECOMMENDATIONS 
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RECOMMENDATIONS 

The reconiinendations are presented in three groups : 

1) use of the information from the present study for 
policy making by federal, state or local agencies; 

2) recommendations related to further analysis of the 
schools from which data in the present study were ob- 
tained; and 3) recommendations related to further 
analysis of the data obtained by the present study. 

For Educational Policy 

Policies for utilisation of federal funds should be 
examined in relation to regional differences found in 
the present study. These policies would include those 
existing at federal, state and local levels. It is 
possible that one or more of these agency levels would 
have developed policies which have resulted in the in- 
dicated regional differences. It is likely that a more 
equitable usage of federal funds for science Instruction 
could be achieved. 

It also seems that changes can be made in policy 
regarding teacher education. Science and science educa— 
tion courses at the undergraduate level need to provide 

283 ^ 
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ways to help teachers develop better feelings toward 
their adequacy in these areas, .This is especially true 
for graduate level science and science education courses. 
Overt recruitment of teachers to enroll in these courses 
by offering content that will be regarded as valuable by 
the teachers is needed. 

Inservice education requires similar changes if 
teachers are to gain j<nowledge of and use of methods that 
will better utilize available science materials and 
facilities. Learning activities for children should in- 
volve more than textbook reading. Every science series 
provides teachers with a multitude of suggestions for 
individual activity, small group work, demonstrations, 
experiments and field trips. An enriched variety of in- 
service and consultant services is needed to help teachers 
make the resources now available to them an integral part 
of elementary school science instruction. Such training 
will also provide mechanisms for implementing usage of 
materials from science course improvement projects and of 
other curriculiam materials as they are developed. 

For Further Analysis of the Schools Studied 

Additional data could be obtained to provide a more 
complete picture of the nature of elementary school science 
in these schools. Much descriptive data has already been 
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acquired and analyzed concerning administrative practices# 
faculty, facilities, equipment and learning activities. 
Study of the quality of science learning in these schools 
could utilize the present data to determine if an associa- 
tion exists between the results of the respective science 
programs against the variables analyzed in the present 
s tudy , 

Of particular interest would be those schools in the 
present study that had implemented science course improve- 
ment projects, had special facilities for science instruc- 
tion or had integrated environmental education or other 
subjects with science. It is possible that specific 
factors are operative in .these schools which resulted in 
the programs or facilities. 

Trend analysis could also be conducted by surveys 
which seek to obtain data similar to the present study 
after certain intervals from the same schools surveyed 
in the present study. Approximately every five years 
would seem appropriate. 

For Further Analysis of the Data 

Further analysis of the data can be made to examine 
several aspects of the characteristics of teachers who 
taught elementary school science in the schools from which 
the data were received. For example, analysis can be 
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made to determine if an association exists between teacher 
age, teacher experience or teacher academic background and 
experience and/or training in science course improve- 
ment projects. 

An examination of the types of master's degrees, and 
graduate majors of those who teach science in relation 
to school enrollment size is also recommended. A 
detailed examination can be made of teacher participa- 
tion in the various types of inservice education acti- 
vities. Differences in responses on the teacher question- 
naires, particularly in regard to background, learning 
activities, use of . special science facilities, textbook 
usage and satisfaction with elementary science teaching 
can be analyzed for association with teacher sex. 

Examination of the data for differences associated 
with grade level could be conducted and inclusion of 
data acquired for grades seven and eight could be made. 

It also seems likely that since the basic data of 
this study was obtained for a large number of schools on 
a variety of variables, it would be useful for other 
educational researchers to utilize this material as a 
data bank with other studies for comparison purposes on 
specific variables, trend analysis, design implementa- 
tion of model studies, piloting of experimental designs 
and identification of significant variables. 








.< jr ♦' / .g. fc < • “ * 
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